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Court File No. 13-CV-490112-00CP
ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET
MANUFACTURING CORP., BIOMET US RECONSTRUCTION, LLC
AND BIOMET CANADA INC.
Defendants
Proceedings under the Class Proceedings Act, 1992
NOTICE OF MOTION
(returnable June 22, 2015)
THE PLAINTIFFS will make a motion to the Honourable Mr. Justice Edward Belobaba
on June 22, 2015, at 10:00 am or as soon after that time as the motion can be heard, at 361
University Avenue, Toronto, Ontario.
PROPOSED METHOD OF HEARING: The motion is to be heard orally.
THE MOTION IS FOR:
(a)

an order certifying this action as a class proceeding pursuant to the Class Proceedings
Act, 1992, S.O. 1992, c. 6, as amended (the "CPA");

(b)

an order defining the class as:
(i) all persons who were implanted in Canada with metal-on-metal hip implant
systems known as the M2a 38 (the "38"), the M2a Magnum (the "Magnum"),
the ReCap Femoral Resurfacing System, and any other Biomet metal-onmetal hip implant system (collectively, the "Biomet Implants"), or any of the
Biomet Implant components including heads, stems, tapers, sleeve adaptors
and shells ("Implant Patients"); and
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(ii) all other persons who by reason of a personal relationship to an Implant
Patient have standing pursuant to s. 61(1) of the Family Law Act, R.S.O. 1990,
c. F.3, or equivalent legislation in other provinces and territories as set out in
Schedule "A" of the statement of claim. ("Family Law Claimants").
(c)

an order that that the within proceeding is certified on the basis of the following common
issues:
(i)

do the Defendants owe a duty of care to the class?

(ii)

if so, what is the standard of care applicable to the Defendants?

(iii)

did the Defendants breach that standard of care? If so, when and
how?

(iv)

can the amount of damages for negligence, or some portion
thereof, be determined on an aggregate basis? If so, in what
amount and who should pay it to the class?

(v)

if one or more of the common issues (i) through (iii) are answered
affirmatively, are class members who are subsequently able to
establish valid claims entitled to special damages for medical costs
incurred in the monitoring, screening, diagnosis, and treatment of
illnesses or infection related to Biomet Implants?

(vi)

should the defendants be required to implement a medical
monitoring regime, and if so, what should that regime comprise
and how should it be established, and can the damages attributable
thereto be assessed on an aggregate basis?

(vii)

should the defendants pay punitive, exemplary or aggravated
damages?

(d)

an order appointing Steven Dalton Dine as representative plaintiff for the class;

(e)

an order approving the proposed notice plan and litigation plan;

(I)

an order requiring the defendant to pay the costs of the notice program;

(g)

an order staying any other proceeding based on the facts giving rise to this proposed class
proceeding;

(h)

an order declaring that no other proceeding based upon the facts giving rise to this
proceeding may be commenced without leave of the court;
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(i)

an order that the defendants shall pay to the plaintiff his costs of this motion plus any
applicable taxes; and

(i)

such other relief that counsel may advise and this Honourable Court may permit.

THE GROUNDS FOR THE MOTION ARE:
(a)

This action was commenced on October 4, 2013 pursuant to the CPA;

(b)

The plaintiff advances a claim for negligence with respect to the research, design,
manufacture, regulatory licensing, sale, and post-market monitoring of the Biomet
Implants against Biomet, Inc., Biomet Orthopedics, LLC, Biomet Manufacturing Corp.,
Biomet US Reconstruction, LLC and Biomet Canada Inc.

(c)

The pleadings herein disclose a cause of action in negligence against the defendants.

(d)

There is a large class consisting of Implant Patients and Family Law Claimants.

(e)

The class is objectively defined, membership being rationally bound by (i) those who
have been implanted with the Biomet Implants; or (ii) relationship to Implant Patients.

(f)

There is a rational relationship between the class and the common issues and the class is
not unnecessarily broad.

(g)

The claims alleged in the Statement of Claim raise common issues, the determination of
which will move the litigation substantially forward.

(h)

In light of the access to justice concerns and with regard to achieving judicial economy, a
class proceeding is not only the preferable procedure for resolving these claims but is the
only manner by which these claims can be realistically adjudicated.

(i)

A class proceeding in this case would constitute the fairest, most efficient and
manageable means of adjudication of the common issues.
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(j)

The proposed representative plaintiff, Steven Dalton Dine, can fairly and adequately
represent the interests of the classes, classes with whom he has no conflict with the class
on the common issues.

(k)

The plaintiff has produced a workable litigation plan for advancing the claims on behalf
of the class up to the common issues and afterwards.

(1)

The notice program is a reasonable method of notifying the putative class.

(m)

The Health Insurance Act, R.S.O. 1990, c. 11-6;

(n)

The Health Care Cost Recovery Act, S.B.C. 2008, c.27;

(o)

The Alberta Health Care Insurance Act, R.S.A. 200, c.A-20;

(p)

The Hospitals Act, R.S.A. 2000, c. 11;

(q)

The Department of Health Act, R.S.S. 1978, D-17;

(r)

The Health Services Insurance Act, C.C.S.M., C.1135;

(s)

The Hospital Services Act, R.S.N.B. 1973, c.11-9;

(t)

The Health Services and Insurance Act, R.S.N.S. 1989, c.197;

(u)

The Hospital and Diagnostic Services Insurance Act, R.S.P.E.I. 1988, c. II-8;

(v)

The Hospital Insurance Agreement Act, R.S.N.I. 1990, c.11-7;

(w)

The Hospital Insurance and Health and Social Services Administration Act, R.S.N.W.T.
1988, c.T-3;

(x)

The Hospital Insurance Services Act, R.S.Y. 2002, c.112;

(y)

The Food and Drugs Act, R.S.C. 1985, c. F.27;

(z)

The Family Law Act, R.S.O. 1990, c. F.3;
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(aa) The Tort-feasors Act, R.S.A. 2000 c. T-5;
(bb) The Domestic Relations Act, R.S.A. 2000, c. D 10.5;
(cc) The Fatal Accidents Act, R.S.A. 2000, c. F-8,
(dd) The Fatal Accidents Act, C.C.S.M. c. F50, as amended;
(ee) The Fatal Accidents Act, R.S.N.B. 1973, c.F-7;
(ff)

The Fatal Accidents Act, R.S.N.L. 1990, c.F-6;

(gg) The Fatal Injuries Act, R.S.N.S. 1989, c.163, amended 2000 c.29;
(hh) The Fatal Accidents Act, R.S.P.E.I 1988, c.F-5, as amended;
(ii)

The Civil Code of Quebec, S.Q. 1991, c. 64;

(jj)

The Fatal Accidents Act, R.S.S. 1978, c.F-11 as amended;

(kk) The Medical Devices Regulation, SOR/98-282;
(11)

The CPA;

(mm) The Rules of Civil Procedure; and
(nn) Such other grounds as counsel may advise and this Honourable Court may permit.
THE FOLLOWING DOCUMENTARY EVIDENCE will be used at the hearing of the

motion:
(a)

the affidavit of Steven Dalton Dine sworn August 27, 2014;

(b)

the affidavit of David Rosenfeld sworn August 28, 2014;

(c)

the affidavit of Tern Retzler sworn August 7, 2014;

(d)

the affidavit of Lorna Murphy sworn August 15, 2014;
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(e)

the affidavit of Catherine Taylor sworn August 19, 2014;

(f)

the affidavit of Stephen Graves sworn August 29, 2014; and

(g)

such other material as counsel may advise and this Honourable Court may permit.

August 29, 2014
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Court File No. 13-V-490112-00CP
ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET MANUFACTURING
CORP., BIOMET US RECONSTRUCTION, LLC
and BIOMET CANADA INC.
Defendants
AFFIDAVIT OF STEVEN DALTON DINE
(sworn August 27, 2014)
I, STEVEN DALTON DINE, of the City of Kingston, in the Province of Ontario,
MAKE OATH AND SAY
1.

I am the plaintiff in the within action and as such have knowledge of the matters

hereinafter deposed, except where stated to be on information and belief, in which case I
disclose the source of my information. I believe these facts to be true.
BACKGROUND
2.

I was born on March 21, 1956. I am 58 years old and I reside in the City of Kingston, in

the Province of Ontario.
3.

From 1983 to 2011, I was employed by the Canadian Federal government working for

Corrections Canada. For the last fifteen years of my career, I was a regional manager for
substance abuse programs in federal prisons. I trained and provided quality assurance for
program officers who delivered substance abuse programs. I was also part of a team that
developed the current model of substance abuse programming for Corrections Canada. In
recognition of my work with Corrections Canada, I was awarded the Exemplary Services Medal
by the Governor General and the Queen's Golden Jubilee medal.
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4.

In addition to my work for Corrections Canada, I taught addictions courses in the

behavioural science technology program at St. Lawrence College for approximately eleven
years between 1996 and 2007. In recognition of my work at St. Lawrence College, I was
nominated for the Ontario Premier's award.
5.

I truly enjoyed performing both of my jobs. They were both very important parts of my

life and I derived considerable satisfaction from them.
MY HIP IMPLANTS
6.

On May 31, 2006, I was implanted with a Biomet ReCap resurfacing hip implant in my

left hip by Dr. Pervez Ali at the Scarborough General Hospital. The Biomet ReCap resurfacing
implant is one of the Biomet implants identified in the Statement of Claim.
7.

At this time, I was not made aware of any problems associated with so-called metal-on-

metal hip implant devices such as the Biomet implants identified in the Statement of Claim.
8.

Following my hip implant and throughout 2006, 2007 and 2008, I suffered continuous,

intense, and increasing pain in my left hip.
9.

I recall that the pain felt like a constant burning ache. It was aggravated when I was in a

sitting position more so than when I was in a standing position.
10.

The pain intensity was moderate to severe at rest and severe when I was engaging in the

activities of my daily living.
11.

As a result of my pain, I needed to take a great deal of pain medication. I also began to

experience difficulties with sleeping. Throughout the night, my pain would cause me to wake
up, and I would have to take more pain medication to fall back asleep.
12.

During this time, my walking tolerance diminished to the point where I could only walk

three consecutive blocks at most. I began to use a cane to help with my mobility.
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13.

In addition, I became unable to work. My inability to work was caused by the pain I was

experiencing, my inability to concentrate, my lack of sleep, my limited mobility, and my limited
ability to stand.
14.

As a result of my inability to work, I was forced to go on long-term disability from my

job with the Canadian federal government in 2006. I also had to give up teaching at St.
Lawrence College.
15.

In the fall of 2007, I attempted to return to my employment with Corrections Canada on

a reduced basis working three days per week. However, I could not continue working after
several months due to my increasing pain from the increased mobility required from working.
16.

During this time, my pain had a tremendous effect on my personal, family, and social

life. It became difficult or impossible to spend time with friends or to enjoy my hobbies, such as
playing sports and attending sporting events. I could no longer skate, run, or even perform work
in my garden at home. This was a massive change and hardship for me.
17.

On March 3, 2008 I underwent surgery to replace my failed Biomet ReCap hip implant

with a Biomet Magnum total hip replacement. The surgery was performed by Dr. Pervez Ali at
the Scarborough General Hospital. The Magnum implant is one of the Biomet implants
identified in the Statement of Claim.
18.

At this time, I was still not advised of any of the problems associated with metal-on-

metal implants such as the Magnum total hip replacement.
19.

Following my hip replacement surgery, I continued to suffer excruciating hip pain,

twenty-four hours a day.
20.

During this time, there was nothing I could do to escape the pain, and I was unable to

sleep because of the constant discomfort.
21.

I still had trouble walking and I continued to take pain medication.

22.

My hip pain continued to debilitate my social life in the manner described above.

-4

110
23.

During this time, I was still unable to work because the severity of the pain, my inability

to concentrate, my lack of sleep, my limited mobility, and my inability to stand. I remained on
long term disability. Eventually, I was forced to take medical retirement from my job with
Corrections Canada, and my pension was significantly reduced from what it would have
otherwise been had I continued to work until my natural date of retirement, which is what I
would have wanted.
24.

Through 2012, I continued to have significant pain and serious mobility impairment.

Over time, my hip pain was becoming worse and worse.
25.

For the first time, I became aware of health issues associated with metal-on-metal

implants, including elevated metal ion levels and increased rates of revision. I learned about
these issues through internet searches.
26.

After becoming aware of these health issues, I asked my doctor to order a test to

determine the levels of cobalt and chromium in my urine. At this time, I learned my urine
contained very high levels of cobalt and chromium. Attached hereto as Exhibit "A" is a copy of
my chart indicating the levels of cobalt and chromium in my urine.
27.

On March 15, 2013, I underwent another hip surgery to replace my failed Biomet

Magnum implant with a non-metal-on-metal implant from a different manufacturer. This
revision was performed by Dr. John R. Davey at Toronto Western Hospital.
28.

My second revision surgery in 2013 was extraordinarily difficult due to complications

that arose during the revision surgery. During the surgery, my implanted femoral head could not
be separated from my implanted stem as planned, which necessitated the removal of both the
stem and head components. Attached hereto as Exhibit "B" is a copy of the post-operative
report following my second revision surgery.
29.

Following my second revision surgery, my recovery time was substantially prolonged. I

was told by my doctor following the surgery that I should not put pressure on my hip for two to
three months. As a result, I was required to remain in bed throughout this time.
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30.

After approximately two to three months in bed, I required the use of a walker or

crutches for four months, which only permitted very limited movement and mobility.
31.

Immediately following my surgery, I continued having intense pain in my hip. I have

and continue to endure significant pain and suffering.
32.

I have been forced to take doses of Dilaudid, Diazapam and sleeping pills.

33.

My life has been severely compromised due to being implanted with the two Biomet

implants.
34.

To this day, I can only walk one block with a cane, after which I need a walker. I still

cannot stand for long periods of time.
35.

My relationships with my family and friends have suffered due to my lack of mobility,

the pain I experience, and the medication I take for my pain. I am no longer able to engage in
activities that I used to enjoy, including playing hockey, football and baseball, biking, and
watching live sporting events.
36.

I have experienced and continue to experience anxiety, isolation, and depression due to

my inability to engage in my normal lifestyle.
37.

My family has suffered and continues to suffer damages. As pleaded in the Statement of

Claim, they have suffered loss of care, guidance and companionship and expenses from loss of
services formerly provided by me.
38.

For example, as a result of my hip pain, my wife has to perform work around the house

and the garden that I used to perform. She has also had to return to work after retiring to
compensate for my lost income.
39.

As a result of my pain level, lack of mobility, and the potential for falling or injuring my

hip outside of Canada, I am severely restricted in my ability to travel to visit family and friends.
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40.

I was never warned of the risks associated with the use of the Biomet implants. Had I

been so advised, I would have refused these medical devices and would have insisted on a safer
alternative treatment.
THE NATURE OF THIS ACTION
41.

I retained the law firms of Stevensons LLP, Koskie Minsky LLP and Klein Lyons to

commence a class action against Biomet, Inc., Biomet Orthopedics, LLC, Biomet
Manufacturing Corp., Biomet US Reconstruction, LLC and Biomet Canada Inc. (the
"Defendants") naming myself as proposed representative plaintiff in respect of the matters
described in the Statement of Claim in this action.
42.

I commenced this action on October 4, 2013 against the Defendants. Attached as

Exhibit "C" is a copy of the Notice of Action. Attached as Exhibit "D" is a copy of the
Statement of Claim.
43.

This action is brought on behalf of:
(a)

all persons who were implanted in Canada with metal-on-metal
hip implant systems known as the M2a 38, the M2a Magnum, the
ReCap Femoral Resurfacing System, and any other Biomet metalon-metal hip implant system (collectively, the "Biomet
Implants"), or any of the Biomet Implant components including
heads, stems, tapers, sleeve adaptors and shells ("Implant
Patients"); and

(b)

all other persons who by reason of a personal relationship to an
Implant Patient have standing pursuant to s. 61(1) of the Family
Law Act, R.S.O. 1990, c. F.3, or equivalent legislation in other
provinces and territories as set out in Schedule "A" of the
statement of claim. ("Family Law Claimants").
(together, the "Class Members")

44.

The Statement of Claim in this action asserts on behalf of the Class Members negligence

with respect to the research, design, manufacture, regulatory licensing, sale, and post-market
monitoring of the Biomet Implants.
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MY MOTIVATION IN COMMENCING THE ACTION
45.

I have commenced this action to ensure these important issues are determined by the

court, to promote access to justice for the other class members, to bring about behaviour
modification, and to seek to recover some compensation for the damages sustained by me and
the Class Members.
46.

James Newland of Stevensons LLP has advised me, and I verily believe, that litigating

individual lawsuits of this nature against the defendants will be very expensive. The
documentary evidence will likely be extensive and time-consuming to review. James Newland
of Stevensons LLP has advised me, and I verily believe, that it is likely that there will be
thousands of relevant documents.
47.

Further, there will be substantial expert costs in litigating this action through to trial.

48.

I cannot afford to litigate this case on my own and it would not make sense to litigate

this case for my benefit alone.
I AM PREPARED TO ACT AS REPRESENTATIVE PLAINTIFF
49.

I am prepared to act as representative plaintiff in this class proceeding. I understand that

as representative plaintiff, I would be obliged to direct this litigation, give instructions to my
lawyers and to act in the best interests of the Class Members. For example, I understand that any
settlement discussions with the defendants cannot relate only to my damages, but must relate to
the claims of the Class Members as a whole.
50.

My counsel are Stevensons LLP, Koskie Minsky LLP and Klein Lyons. My counsel has

been providing me with updates regarding this action.
51.

I understand the major steps of class actions to include:
(a)

preparing and serving a statement of claim;

(b)

a motion for certification, which I understand involves the court's
consideration of whether this action is appropriate to proceed as a
class action. I also understand there will be cross-examinations for
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this motion and that my ability to fairly and adequately represent
the class will be in issue;

52.

(c)

if the action is certified, there would be notice to the class of the
certification and the right to opt-out (i.e. a chance for class
members not to participate in the class action);

(d)

the disclosure and exchange of relevant documents;

(e)

examinations for discovery, where the defendants can examine me
about me claims and those of the class and our counsel can
examine the defendants' representatives;

(0

a pre-trial conference where a judge can help the parties towards a
settlement of the case;

(g)

a trial of the common issues (i.e. a trial that only deals with the
certified common issues as opposed to the issues individual me
and other Class Members);

(h)

notice to the class if individual hearings or participation is
required;

(i)

the determination of individual issues, if required;

(j0

the distribution of proceeds (if any) of a money award by
judgment or settlement;

(k)

appeals, which might include appeals from the certification
motion, other motions, or the trial of the common issues; and

(1)

settlement discussions, which could happen at any time.

I understand that as representative plaintiff I would have, among others, the following

responsibilities:
(a)

review and keep myself informed of the steps in this litigation;

(b)

familiarize myself with the issues to be decided at the common
issues stage and other issues in the action;

(c)

help prepare the affidavits and other materials in support of
certification, other motions and the materials that would be used at
a common issues trial;

(d)

attend any cross-examination on my affidavit or otherwise;
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53.

(e)

attend the examinations for discovery;

(f)

assist in preparing and executing an affidavit of documents, which
will list the relevant documents that I have in my possession,
power or control;

(g)

attend at the common issues trial, providing any direction or
assistance to class counsel and give evidence regarding the case;

(h)

express my views on any settlement offers that I receive or that I
make on behalf of Class Members; and

(i)

assist in preparing materials in support of a court approving any
settlement.

01 5

I am committed to actively directing this litigation and maximizing the recovery for the

class. I have been advised by James Newland and accept that I owe a duty to all members of the
proposed class to provide fair and adequate representation. I intend to work with counsel to
obtain the best recovery for the whole class, consistent with good faith and meritorious
advocacy.
54.

I believe that I can fairly and adequately represent the interests of Class Members and I

am committed to fulfilling my obligations as their representative.
LITIGATION PLAN
55.

I have reviewed a copy of the draft litigation plan. I understand that the litigation plan

provides for notice to the class members if the action is certified. I do not have the expertise to
evaluate the legal aspects of the plan, but my lawyers have formulated this plan and I understand
from them that it is designed to provide a workable method of determining the issues in this
action. I understand from my lawyers and believe that the court has approved similar litigation
plans in Canadian medical device class actions.

- 10 -
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56.

I do not have a conflict of interest with the proposed class members with respect to any

of the common issues in this case.

SWORN BEFORE ME at the City of
Kingston, on August 27, 2014.

Commissioner for Taking Affidavits

WO. Stilly Khamma, a Cammloalmore Ma,
Province of Naito,
while a Student-at-Law.
Expires May 30, 2018.

•
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This is Exhibit "A" referred to in the
affidavit of Steven Dalton Dine, sworn
before this,27th day of August, 2014
A Commissioner for Taking Affidavits

Heather Shirley Kindness, a Commissioner, lit o
Province of Ontario,

Wale a Student-at-Law.
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* * * CHART COPY * * *
UNIVERSITY HEALTH NETWORK
Toronto Western Hospital
399 Bathurst Street, Toronto,
Ontario M5T 2S8
Health Record Services

NAME: Dine, Steven Dalton

DOB:
MRN:
VISIT #:
LOCATION:

21Mar1956
408 0392
W
11240637675
1001-MHA-Orthop

Date Dictated: 08Feb2013

Date of Visit: 08 Feb 2013
Mr. Dine is a 56-year-old patient. He came to see Dr. Davey because of

continuous hip pain on his left side. He mentioned that he had resurfacing of
his left hip back in 2006, due to osteoarthritis. The surgery was done by Dr.
All from Scarborough General Hospital. After that surgery he kept feeling pain
and had a revision of the stem in 2008 and still having metal-on-metal bearing
surface. The pain did not go after the surgery and during the last 4-1/2 years
he has been suffering from severe pain that became worse during the last two
years.
Mr. Dine has diabetes mellitus. He has high blood pressure and he also suffers
from asthma. He has no allergies and he takes medication for the above
mentioned diseases.
The patient described the pain as mainly around the side of his left hip,
around the GT, but also a little bit up in the back and sometimes it goes down
into his groin area. He mentioned that he has a lot of pain and he cannot
function this way.
In the course of investigation of his pain, he did cobalt and chromium levels
in urine and both where very high. A cobalt 24-hour collection was 146 and the
normal is only up to 21.2, and the chromium 24-hour collection in urine was
63.3 when the normal value is only up to 15.4.
On the x-ray it can be seen that the patient has a previously replaced hip by a
metal-on-metal prosthesis with a Mallory-Head stem. Both the cup and the stem
look well fixed to the bone and there does not seem to be any problem with the
x-ray. Dr. Davey explained to the patient that he cannot promise him that if
he did a revision surgery and replaced the bearing surface from a
metal-on-metal to a metal-on-poly that will make him feel better. There is a
chance that it will make him feel better, but he cannot promise him that it
will. Dr. Davey explained that he is planning, if he is going to do surgery,
he will probably do only revision of the cup, take out the previous cup and put
in a titanium shell with a polyethylene liner and replace the head to match the
size of the polyethylene liner. Mr. Dine understood well what Dr. Davey said
to him and he asked to continue with the booking process in order to do the
revision surgery.
Dictated by: Dr. Ghrayeb Nabil
Service of: Dr. J. Roderick Davey
DICTATED BUT NOT READ
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NAME: Dine,Steven Dalton
DOB:
MRN:
VISIT #:
LOCATION:

21Mar1956
408 0382
W
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Active IP

Date Dictated: 14Mar2013

Discharge Summary
Date: 14-Mar-2013
Patient: Dine, Steven Dalton
MRN: 4080392

DOB: 21-Mar-1956
Address: 158 bradstrone st KINGSTON ON K7P 3J2
Family Physician: Di Quinzio, Laura Marie
Referring Physician: Unknown, To Patient

Location: Toronto Western Hospital, FB2 116 20
Visit Number: 11210035194
Your patient Dine, Steven Dalton was admitted to Toronto Western Hospital on
14-Mar-2013 and discharged home on 17-Mar-2013.
Most Responsible Diagnosis:
- Revision left hip arthroplasty
Pre-Admission Co-morbidities:
1. BMI 42
2. HTN
3. Asthma
4. DMII: oral hypoglycemics
5. Esophageal repair: 1981
6. Breast lumpectomy: 1990
7. Umbilical hernia repair: 2004
8. Nasal polyps excisions: 2003. 2005.
9. Left hip resurfacing: 2006. Dr. Ali in Scarborough.
10. Revision left hip: 2008. Dr. Ali in Scarborough,
CLINICAL HISTORY:
Mt. Dine is a 56 year-old gentleman who underwent a left hip ReCap total '
resurfacing replacement in May 2006 by Dr. Pervez Ali in Scarborough. He then
underwent a revision of the left hip in March 2008 for failure of the
resurfacing, probably anterior impingement, and heterotopic bone formation.
This revision consisted of the insertion of a Mallory (metal-on-metal) femoral
stemmed component. The acetabular component was not revised.
He presented to Dr. Davey in February 2013 with ongoing pain in the left hip.
X-rays showed a metal-on-metal prosthesis with both acetabular and femoral
components wel-fixed to the bone. Urine metal ions had previously been
completed and showed very high cobalt and chromium levels. He was planned for
a revision of the acetabular component and femoral head.
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399 Bathurst Street, Toronto,
Ontario MST 258
Health Record Services

NAME:

DOB:
MRN:
VISIT #:
LOCATION:

Dine, Steven Dalton
21Mar1956
408 0392 W
11210035194
Active IP

Date Dictated: 14Mar2013
COURSE IN HOSPITAL:
The patient was taken to the OR on March 14th for a revision left total hip.
However, intra-operatively, the femoral head could not be separated from the
stem. He therefore required a femoral osteotomy to remove the femoral
stem/head component. Both the acetabular and femoral components were revised.
He was transfused one unit of RBC in the PACU due to blood loss during the
procedure.
He was advised to remain toe-touch weight bearing on the left leg and to
refrain from any active abduction of the left hip, both for 6 weeks
post-operatively.
Mr. Dine had an uneventful post-operative course. He was assessed by
physiotherapy and his ambulation was successfull progressed.
IN-HOSPITAL PROCEDURES:
March 14, 2013: Left hip revision arthroplasty. Revision of actabular and
femoral components, which required a femoral osteotomy.
FOLLOW-UP PLAN:
Instructions: Continue toe-touch weight-bearing on the left leg and refrain
from any active abduction of the left hip for 6 weeks post-operatively.
See famly physician for removal of staples at 14 days post-operatively.
Follow-up Care:
Follow-up with Dr. Davey in 6 weeks.
Letter Created By: Gordey, Erin
Attending Physician: Davey; John.R.
A copy of the discharge summary will also be faxed to:
- Unknown, To Patient
- Di Quinzio, Laura Marie

cc. Dr. Laura Marie Di Quinzio, MD
Dr. To Patient Unknown, MD
Dr. John.R. Davey, MD
cc.s
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NAME: Dine,Steven Dalton
DOB: 21Mar1956
MRN: 408 0392 W
VISIT #: 11210035194
LOCATION: Active IP

Date Dictated: 15Mar2013

Date: 15-Mar-2013
Patient: Steven Dine
MRN: 4080392
DOB: 21-Mar-1956
Address: 158 bradstrone st KINGSTON ON K7P 332
Family Physician: Di Quinzio,Laura Marie
Attending Physician: Davey,John.R.
Location: Toronto Western Hospital, 1032 F FA 9 114 1
Visit Number: 11210035194
Procedure: Revision Left Uncemented Total Hip Arthroplasty using regenerex
shell limited hole + ringloc 58mm sz24, arcomxl rnglc liner 32mm/lhi wall/sz
24, acetabular screw biomet 6.5 x 40mm, acetabular screw biomet 6.5 x 35mm,
biomet arcos fern stem dist spline tap 15x190mm, biomet arcos fern stem cone
prox ho szb 70mm, biomet heads 32mm/+3.
Bone Graft used for Femur: Morselized Other
Bone Graft used for Acetabulum: Morselized Other Procedure Date: 14-Mar-2013
Surgeons: DAVEY, ROD J
Assistant: GORDEY, ERIN, N. Ghrayeb, W. Al Shaafi
Anesthetist:
Anesthetic: Spinal Block
Preoperative Diagnosis: Painful Metal on Metal THA
Postoperative Diagnosis: Painful Metal on Metal THA
Assessment/History
Clinical Note: Steven Dine is a 56-year-old male complaining of pain in the
Left side. Patient had a Recap resurfacing THA. Complained of pain and revised
to Mallory Head stem and Magnum head. Complaining of pain. Ion levels
measured and found to be high. Plan for change to metal on poly articulation.
Through lawyer the patient requesterd that explant prostheses and other
information sent off for evaluation. BMI 41.76.
The risks and benefits were explained to the patient. The patient consented
to surgery.
Operative Notes
The patient was brought to the operating room, placed on the operating table
and anaesthetized under Spinal Block anesthetic. The patient was placed in
the Lateral Decubitus position. The left leg was prepped and draped in the
usual sterile manner.
We then proceeded with a Direct Lateral approach using the Extended
Trochanteric technique. Theer were no signs of infection, necrotic tissue,
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UNIVERSITY HEALTH NETWORK
Toronto Western Hospital
399 Bathurst Street, Toronto,
Ontario MST 258
Health Record Services

NAME: Dine, Steven Dalton

DOB:
MRN:
VISIT #:
LOCATION:

21Mar1956
408 0392 W
11210035194
Active IP

Date Dictated: 15Mar2013
abnormal fluid of loosening. Vigorous attempts to remove head from trunion of
stem unsuccessful. Extractor instrumet broken during attempt. Long ETO
required to remove stem. Cup removed with Explant. The Hip was dislocated
Anteriorly. The Acetabulum was exposed, debrided and reamed up to a size 58
mm. Degrees of Abduction for shell insertion was 45. Degrees of Anteversion
for shell insertion was 20.
Next we turned our attention to the femoral side. The canal was reamed and
broached up to a size 15 mm. Trial Reduction was performed and good range of
movement and stability were attained. Good restoration of leg length was
achieved. The stem was inserted with excellent fixation. The hip was located
and found to be stable.
The hip was thoroughly irrigated. The hip was closed in layers with staples
to the skin. A dressing was applied. At the end of the procedure sponge
count was completed and correct. Cup was not loose. Stem well fixed. Burr
used to loosening stem through ETO. 70mm body and +3 head needed for
stability. ETO closed with 3 cerclage wires. Due to ETO and BMI of 41.76 will
be touch WE x 6 weeks.
Antibiotics will be administered prophylactically for the duration of 24 hrs
or less. LMWH DVT prevention will be given in the hospital. The patient
tolerated the procedure well. The patient proceeded to the recovery room in
satisfactory condition. Post-operatively he will be allowed up partial weight
bearing at 25%. The patient will not be allowed any active abduction for 3
months.
Letter Created By: Davey, John.R.
Referring Physician: Unknown,To Patient
Family Physician: Di Quinzio,Laura Marie
Cc:
- Ali, Pervez (W300-2255 Sheppard Ave E, ON)

cc. Dr. Laura Marie Di Quinzio, MD
Dr. To Patient Unknown, MD
Dr. John.R. Davey, MD
cc.s Dr. Pervez Ali, MD

• Report Type:
Date Released:
Date Transcribed:
Transcribed By:

OR Procedure/Notes
310ct2013
15Mar2013
UE

Verification Status:
complete

Davey,John.R.
Page 2 of 2

025

This is Exhibit "C" referred to in the
affidavit of Steven Dalton Dine, sworn
before this 27th da of August, 2014
!
A Co

1111,1`7""
issioner for Taking Affidavits

Hee, Obey failtime1CORDNOIK
Pnoloce of Ontado,
Mk a Studert-ef-Lat
Expires May 30. WM.

4

(4\ -

pO2 6

0(
Court File No.

ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and IOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET
CTURING CORP., BIOMET US RECONSTRUCTION, LLC and
B1OMET CANADA INC.

00

Defendants
EnA.

Proceedings under the Class Proceedings Act, 1992, S.O. 1992, c.6

NOTICE OF ACTION

TO THE DEFENDANT(S)
A LEGAL PROCEEDING HAS BEEN COMMENCED AGAINST YOU by the
plaintiff The claim made against you is set out in the statement of claim served with this notice of
action.
IF YOU WISH TO DEFEND THIS PROCEEDING, you or an Ontario lawyer
acting for you must prepare a statement of defence in Form I SA prescribed by the Rules of Civil
Procedure, serve it on the plaintiff s lawyer or, where the plaintiff does not have a lawyer, serve it
on the plaintiff, and file it, with proof of service, in this court office, WITHIN TWENTY DAYS
after this notice of action is served on you, if you are served in Ontario.
If you are served in another province or territory of Canada or in the United States
of America, the period for serving and filing your statement of defence is forty days. If you are
served outside Canada and the United States of America, the period is sixty days.
Instead of serving and filing a statement of defence, you may serve and file a notice
of intent to defend in Form 1813 prescribed by the Rules of Civil Procedure. This will entitle you to
ten more days within which to serve and file your statement of defence.

027
-2IF YOU FAIL TO DEFEND THIS PROCEEDING, JUDGMENT MAY BE
GIVEN AGAINST YOU IN YOUR ABSENCE AND WITHOUT FURTHER NOTICE TO
YOU. IF YOU WISH TO DEFEND THIS PROCEEDING BUT ARE UNABLE TO PAY
LEGAL FEES, LEGAL AID MAY BE AVAILABLE TO YOU BY CONTACTING A LOCAL
LEGAL AID OFFICE.
M. Sagaria
Registrar

Issued by

Date 0 CI-

gistrar
Address of
court office:

TO:

Biomet, Inc.
56 East Bell Drive
Warsaw, Indiana
46582
USA

AND TO:

Biomet Orthopedics, LLC
56 East Bell Drive
Warsaw, Indiana
46582
USA

AND TO:

Biomet Manufacturing Corp.
56 East Bell Drive
Warsaw, Indiana
46582-6989
USA

AND TO:

Biomet US Reconstruction, LLC
56 East Bell Drive
Warsaw, Indiana
46582
USA

AND TO:

Biomet Canada Inc.
2891 Portland Drive
Oakville, Ontario
L614 5S4

393 University Avenue, 10th Floor
Toronto, Ontario
M5G 1E6

,
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CLAIM

The plaintiff, Steven Dalton Dine (the "Representative Plaintiff') claims on his

1.

own behalf and on behalf of all members of the class of persons resident in Canada who have been
implanted with certain metal-on-metal ("MoM") hip implant systems known as the M2a 38 and
M2a Magnum, designed, manufactured, labelled, marketed, distributed or sold by the defendants,
as more particularly defined in the certification motion to be filed in this action (the "Patient
Class"), and on behalf of all persons who by reason of relationship to a member of the Patient Class
are entitled to make claims under any dependant statutes in Canada (the "Family Class"):
(a)

an order certifying this proceeding as a Class Proceeding and appointing him as
representative plaintiff for the Classes and any appropriate sub-classes;

(b)

a declaration that the defendants were negligent in the research, design,
manufacture, regulatory licensing, sale and post-market monitoring of their M2a 38
and Magnum hip implant systems;

(c)

compensatory damages in the amount of $100,000,000.00, or such other sum as
this Honourable Court deems just;

(d)

special damages on account of, among other things, all medical and other expenses
for testing, treatment and medical monitoring in such amount as is proved at trial;

(e)

punitive damages in the sum of $10,000,000.00;
prejudgment and post-judgment interest in accordance with the Courts of Justice

Act, as amended, compounded annually;
(g)

his costs of this action on a substantial indemnity basis, plus HST; and

-4(h)

such other relief as this Honourable Court may deem just.

The Plaintiff
2.

The plaintiff, Steven Dalton Dine, ("Steven") is a resident of Kingston, Ontario and

was implanted with several models of the defendants' metal-on-metal hip implant devices.

3.

The plaintiff claims on his own behalf and on behalf of the Patient Class and the

Family Class.

4.

The Plaintiff also brings this action on behalf of all provincial and territorial health

insurers who are entitled to assert a claim for the recovery of the cost of insured services provided
to members of the Patient Class, pursuant to provincial statute.

The Defendants
5.

The defendant, Biomet, Inc., is incorporated in the State of Indiana, in the United

States and carries on business in the design, manufacturing, marketing, promoting and sale of
metal-on-metal hip implant devices.

6.

The defendants, Biomet Orthopedics, LLC, Biomet Manufacturing Corp. and

Biomet US Reconstruction, LLC, are all incorporated in the State of Indiana, in the United States,
and are wholly owned subsidiaries of Biomet, Inc.

-57.

The defendant, Biomet Canada Inc., is incorporated in the province of Ontario and

is a wholly owned subsidiary of the defendant, Biomet, Inc.

8.

The defendants functioned as a joint enterprise for the research, design,

manufacture, regulatory licensing, sale and post-market monitoring of their models of
metal-on-metal hip implant devices.
The Implanted Devices
9.

Steven was implanted with a Biomet metal-on-metal hip resurfacing device in

2006, which failed and required an early revision. In 2008, this metal-on-metal resurfacing device
was removed and replaced with a Biomet metal-on-metal total hip replacement. This device also
failed early and in 2013, Steven underwent further revision surgery to remove the Biomet
metal-on-metal hip implant device and replace it with a non metal-on-metal total hip replacement
device.
The Plaintiffs Claim
10.

The plaintiff claims that the Biomet devices failed due to design and manufacturing

defects which resulted in excess metallic wear debris and which caused an adverse biological
reaction, leading to the failure of the implant and the need to be replaced. The plaintiff alleges that
Biornet knew or should have known that its metal-on-metal implant devices were not safe or
effective, but failed to warn patients.

031
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The plaintiff claims against the defendants in negligence and seeks compensatory

and punitive damages, as well as damages to fund the monitoring of Canadian resident patients
with Biomet metal-on-metal hip implant devices,

12.

As a result of injuries caused by the failure of the two defective metal-on-metal hip

implant devices and the consequent revision surgeries, the plaintiff has experienced significant
pain and suffering, and loss of mobility and function. He has also suffered significant economic
loss due to his forced early retirement. Finally, he has been put to significantly higher risk of
future medical complications.

13.

The plaintiff seeks to bring this action as a national class action pursuant to the

Class Proceedings Act, 1992, S.O. 1992, c.6.
October

, 2013

STEVENSONS LLP
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15 Toronto Street
Suite 202
Toronto ON M5C 2E3
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ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., B1OM ET ORTHOPEDICS, LLC, BIOMET
MANUFACTURING CORP., BIOMET US RECONSTRUCTION, LLC
and B1OMET CANADA INC.
Defendants
Proceedings under the Class Proceedings Act, 1992, S.O. 1992, c.6
STATEMENT OF CLAIM
(Notice of Action issued on October 4, 2013)
The plaintia Steven Dalton Dine claims on his own behalf and on behalf
of all members of the Class (defined below):
(a)

an order certifying this proceeding as a Class Proceeding and appointing
Steven Dalton Dine as representative plaintiff for the Class;

(b)

a declaration that the defendants were negligent in the research, design,
manufacture, regulatory licensing, sale and post-market monitoring of the
Biomet Implants

(e)

a declaration that the Biomet Implants are dangerous and not fit for their
intended use;

2

(d)

37

on behalf of the Class, compensatory damages in the amount of
$100,000,000.00, or such other sum as this Honourable Court deems just;

(e)

special damages in an amount to be determined, including but not limited
to past and future loss of income, medical care, screening, diagnosis,
examinations, surgical care, and all other medical expenses, including
medical expenses for testing, treatment and medical imaging, on behalf of
the plaintiffs and the subrogated interest of the Ontario Health Insurance
Plan pursuant to sections 30 and 31 of the Health Insurance Act, R.S.O.
1990, c. H.6, as amended, and the other provincial and territorial health
insurers pursuant to the legislation in the Class members' respective
provinces or territories of residence listed in paragraph 68;

(f)

punitive damages in the sum of $10,000,000.00;

(g)

on behalf of the Family Law Claimants, damages pursuant to the Family
Law Act, R.S.O. 1990 c. F-3 ("FLA"), or equivalent legislation in other
provinces, in the amount of $50,000,000.00 or such other sum as this
Honourable Court deems just,

(h)

damages equal to the costs of administering the plan of distribution of the
recovery in this action;

(1)

prejudgment and post-judgment interest in accordance with the Courts of
Justice Act, as amended, compounded annually;
costs of this action on a substantial indemnity basis, plus HST; and

3

(k)
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such other relief as this Honourable Court may deem just.

The Plaintiff and Class
2.

The plaintiff, Steven Dalton Dine, ("Steven") is a resident of Kingston,

Ontario. As described further below, he was implanted with several Biomet Implants
which needed to be removed and replaced.

3.

The plaintiff claims on his own behalf and on behalf of the following

Class:
(a)

all persons who were implanted in Canada with metal-on-metal hip
implant systems known as the M2a 38 (the "38"), the M2a Magnum (the
"Magnum"), the ReCap Femoral Resurfacing System, and any other
Biomet metal-on-metal hip implant system (collectively, the "Biomet
Implants"), or any of the Biomet Implant components including heads,
stems, tapers, sleeve adaptors and shells ("Implant Patients); and

(b)

all other persons who by reason of a personal relationship to an Implant
Patient have standing pursuant to s. 61(1) of the Family Law Act R.S.O.
1990, c. F.3, or equivalent legislation in other provinces and territories as
set out in Schedule "A". ("Family Law Claimants")

4.

The plaintiff also brings this action on behalf of all provincial and

territorial health insurers who are entitled to assert a claim for the recovery of the cost of
insured services provided to members of the Class, pursuant to provincial legislation.

•
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The Defendants
The defendant, Biomet, Inc., is incorporated in the State of Indiana, in the

5.

United States and carries on business in the design, manufacturing, marketing, promoting
and sale of metal-on-metal hip implant devices.

The defendants, Biomet Orthopedics, LLC, Biomet Manufacturing Corp.

6.

and Biomet US Reconstruction, LLC, are all incorporated in the State of Indiana, in the
United States, and are wholly owned subsidiaries of Biomet, Inc.

The defendant, Biomet Canada Inc., ("Biomet Canada") is incorporated

7.

in the province of Ontario and is a wholly owned subsidiary of the defendant, Biomet,
Inc.

The defendants functioned as a joint enterprise for the research, design,

8.

manufacture, regulatory licensing, marketing, sale and post-market monitoring of their
models of metal-on-metal hip implant devices. Biomet, Inc., Biomet Orthopedics, LLC,
Biomet Manufacturing Corp., Biomet US Reconstruction, LLC and Biomet Canada Inc.
are collectively referred to in this claim as "Biomet".

By virtue of the acts and omissions described herein, the defendants are

9.

liable in damages or other compensation to them and to the Class and that each defendant
is responsible for the acts and omissions of the other defendant for the following reasons:
(a)

each was the agent of the other;

037
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(b)

each company's business was operated so that it was inextricably
interwoven with the business of the other;

(c)

each company entered into a common advertising and business plan to
research, design, test, manufacture, distribute, market and sell the Biomet
Implants in Canada;

(d)

the companies issued joint annual reports and consolidated financial
statements, which included the statements of the Biomet group of
companies and all of its wholly owned subsidiaries;

(e)

the defendants shared certain executive officers and directors;
the defendants had a common business plan and intended that their
businesses be run as one global business organization; and

(g)

10.

they carried out the improper acts as pleaded below.

The defendants are joint tortfeasors. They each knew, or ought to have

known, that the Biomet Implants were defective, and they each were in such a close and
proximate relationship to the plaintiff and class members as to owe them a duty of care.
They each could have taken reasonable steps to have prevented injury to the plaintiff and
class members, including ensuring that the Biomet Implants were properly designed,
tested and manufactured before marketing them, promptly recalling the Biomet Implants,
and properly warning consumers of the risk of harm.

6

The Implanted Devices
11.

The hip joint has a ball and cup structure comprising the femoral head, a

ball-like structure at the top of the femur, which rotates within the acetabulum, a cup-like
structure at the bottom of the pelvis. In a healthy hip, both the femur and the acetabulum
are strong and the rotation of the bones against each other is cushioned and lubricated by
cartilage and fluids.

12.

Over time, age and wear break down the cartilage of the hip joint. In a

diseased or otherwise damaged hip joint, the femur and acetabulum lack this necessary
protection and begin to rub against each other, eventually grinding down the bones and
causing significant pain, loss of function and immobility.

13.

A diseased or otherwise damaged hip joint may be replaced by several

means, including a total hip replacement or a hip resurfacing system.

14.

A total hip replacement replaces the body's natural hip joint with an

artificial one.

15.

A typical total hip replacement system consists of four separate

components:
(a)

a femoral stem;

(b)

a femoral head;

7

(c)

an acetabular shell; and

(d)

a liner.

16.

During the implant surgery, the surgeon hollows out the patient's femur

bone. A femoral stem is inserted into the patient's hollowed out femur with a metal ball,
called the femoral head, attached at the top of the femoral stem. The femoral head forms
the hip joint when it is placed inside a polyethylene liner and an acetabular shell or cup.

17.

The Biomet Implants have been distributed in Canada since at least 1998

(in the case of the 38) and since 2004 (in the case of the Magnum and Recap Resurfacing
device).

18.

The Biomet Implants are classified as Class III devices under Health

Canada's regulations, which are devices of substantial importance in preventing
impairment of human health.

19.

The Biomet Implants were developed in order to reconstruct human hip

joints that are diseased or damaged due to conditions such as osteoarthritis, rheumatoid
arthritis, avascular necrosis, or fracture. The Biomet Implants are designed to replace all
or parts of diseased or damaged hip joints in order to alleviate symptoms of these health
conditions. Once implanted, the Biomet Implants were supposed to last for an average of
15 or more years. As described further below, the Biomet Implants were not properly

designed or manufactured such that they caused harm to the Class members and did not
perform or last as required.

20.

The Biomet Implants have a different design from typical hip implants. In

the Biomet Implants: the metal femoral ball is placed directly in contact with a metal
acetabular cup. Such implants are referred to as "Metal on Metal" or "MoM".

21.

The Biomet Implants include total hip replacement and hip resurfacing

systems. In a total hip replacement, the top of the femur is removed and replaced with an
artificial stem and femoral ball.

22.

Hip resurfacing is a surgical procedure that is an alternative to a total hip

replacement procedure. In a hip resurfacing procedure, only the articular surface of the
hip, being the acetabular cup and the femoral ball, is replaced. In contrast, a total hip
replacement includes not only the acetabular cup and femoral ball, but also a femoral
stem, which is implanted deep into the patient's femur and on which the femoral ball is
affixed. Resurfacing implants are typically used in younger and/or more active
individuals in order to preserve more of the hip bone.

The Plaintiff's Biomet Implants and Damages
23.

Steven received a Magnum Biomet Implant (hip resurfacing) on May 31,

2006 in his left hip. Throughout 2007 and 2008 he suffered continuing and increasing
pain, mobility difficulties and high metallosis. He needed to take pain medication and

-9
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was unable to work. He was forced to go on long term disability from his job with the
Canadian federal government in 2007.

24.

Steven required revision surgery to replace the metal-on-metal resurfacing

device. On March 3, 2008 Steven's metal-on-metal resurfacing device was removed and
replaced with a Magnum Biomet Implant total hip replacement. Following the revision
surgery Steven continued to suffer hip pain and ongoing complications due to the faulty
implant. He had trouble walking and continued to have metallosis. Steven was forced to
continue to take pain medication simply to function and to get to sleep, and would wake
up in pain. He was unable to work and remained on long term disability.

25.

Ultimately, as a result of the faulty Biomet Implants which required him to

remain on long term disability, Steven was forced to take early retirement from his job,
and his pension was significantly reduced from what it should have been.

26.

In 2012 Steven continued to have significant pain and serious mobility

impairment, and his blood ion levels remained high.

27.

Steven was required to undergo another hip revision surgery on March 15,

2013 to replace the metal-on-metal Biomet Implant with a non metal-on-metal implant
from a different manufacturer .

28.

Steven's second revision surgery in 2013 was extraordinarily difficult due

to complications with his Biomet Implant. The surgery lasted approximately 5 hours (2

-
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or 3 hours longer than is typical) and Steven suffered a much longer and more difficult
recovery time than is typical as a result. He was bedridden for 2 months and forced to
use a walker or crutches for 4 months afterward.

29.

Steven remains on twice daily blood thinner shots because his 2013

revision surgery increased his risk of blood clots. Steven still takes high levels of
Dilaudid for pain.

30.

Steven's life has been severely compromised due to being implanted with

the Biomet Implants. He has and continues to endure significant pain and suffering. He
has been forced to take doses of Dilaudid, Diazapam and sleeping pills. His relationships
with his family and friends have suffered due to his lack of mobility, his pain and his
medications. His career was cut short and he has experienced anxiety, isolation and
depression due to his inability to engage in his normal lifestyle. He will likely continue
to require significant medical monitoring as a result of the Biomet Implants.

31.

Steven's family and other Family Law Claimants have suffered and

continue to suffer damages, including loss of income due to work absences required to
attend to, care for and provide services to Class members, loss of care, guidance and
companionship and expenses and special damages from loss of services formerly
provided by Class members.
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32.

Steven was never warned of the risks associated with the use of the

Biomet Implants. Had he been so advised he would have refused this medical product
and insisted on a safer alternative treatment. But for the defendants' negligence and
unlawful conduct he would not have suffered his injuries and incurred his damages.

33.

The plaintiff claims that the Biomet devices failed due to design and

manufacturing defects which resulted in excess metallic wear debris and which caused an
adverse biological reaction, leading to the failure of the implant and the need to be
replaced. The plaintiff alleges that Biomet knew or should have known that its metal-onmetal implant devices were not safe or effective, but failed to warn patients.

34.

As a result of injuries caused by the failure of the two defective metal-on-

metal hip implant devices and the consequent revision surgeries, the plaintiff has
experienced significant pain and suffering, and loss of mobility and function. He has also
suffered significant economic loss due to his forced early retirement. Finally, he has been
put to significantly higher risk of future medical complications.

PROBLEMS WITH THE BIOMET IMPLANTS
35.

The Biomet Implants were aggressively marketed by the defendants as

having advantages over other hip replacement or resurfacing systems. In particular, the
Biomet Implants were marketed as suitable, safe, effective, durable, hip replacements, as
"high performance", long-lasting systems, as contributing to a better quality of life and as

04 4
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being particularly suited for young, active patients, women and patients of smaller
stature.

36.

Furthermore, as reports mounted of adverse events with MoM hip

implants manufactured by its competitors, Biomet aggressively marketed its MoM
products as being safer than those of its competitors.

37.

As further described below, the Biomet Implants were designed and

manufactured improperly. These systems cause and have caused serious bodily injury
and economic loss to the plaintiff and the Class. Biomet should not have sold or
distributed the products in Canada given that they were designed and manufactured
improperly, which was known or ought to have been known to all defendants involved
variously in the design, manufacture and distribution of the Biomet Implants at the time
they introduced the products into the marketplace. No proper warning was ever given by
any of the defendants to the plaintiffs or the Class about the risks associated with the
Biomet Implants.

38.

On the contrary, Biomet aggressively promoted the device, stating that the

Biomet Implants (a) would last much longer than other MoM and non-MoM implants, (b)
were designed specifically to address the issue of wear debris, and (c) were the right
choice for younger, active patients.

04 3
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39.

04 6

In or about the early 1990s, prior to the Biomet Implants being

manufactured and distributed in Canada, several hip replacement devices with metal-onmetal design were shown to cause shedding of high levels of metallic ions, resulting in
adverse biological reactions. At approximately the same time, scientific literature
indicated that patients with metal-on-metal devices were developing pseudo-tumours at
or near the site of implant. Previously, there had also been scientific research and
literature demonstrating problems associated with metal-on-metal implant systems.

40.

Shortly after the Biomet Implants were approved for sale in Canada, there

were increasing reports of failures with the Biomet Implants, relating to, inter alia,
premature loosening of the acetabular cup and other issues. These failures required
premature revision surgeries to remove and replace the failed Biomet Implants.

41.

Furthermore, Biomet was aware that the British Medicines and Healthcare

Products Regulatory Agency (MHRA) and the US Food and Drug Administration
expressed concern about MoM implants as early as 2006.

42.

Revision rates for the Magnum were much higher than revision rates for

non metal-on-metal hip implants.

43.

Despite serious and numerous reports of failure of the Biomet Implants, no

warning was provided to Canadian patients of the significant risk of failure of the Biomet
Implants.

047
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44.

Biomet continues to market and distribute the Biomet Implants in Canada,

despite unacceptably high early revision rates and other problems with the Biomet
Implants.

DESIGN FLAWS IN THE BIOMET IMPLANTS
45.

The Biomet Implants all shared common defective design characteristics

that made them susceptible to early failure and cause serious adverse effects in patients.
In particular the Biomet Implants used metal-on-metal components, which cause metal
debris to be released into the surrounding tissue and other complications. The heavy
metals released can be toxic, and may cause, inter alia, tissue necrosis, metallosis,
pseudotumours, bone dislocation and failure of the hip joint.

46.

The adverse effects experienced as a result of the Biomet Implants are

painful and debilitating. Treatment may require removal of the implant, and its
replacement with another device. Such revision surgery is problematic. Each time a
patient is required to undergo a revision surgery there are increasing risks of
complications. With each revision surgery, there is less bone for the surgeon to work
with, and the chances of a satisfactory recovery are reduced. The Implant Patients were
caused to require revision surgery more frequently and earlier in the lifespan of the
implant than as compared to non metal-on-metal implants.
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NEGLIGENCE
A.

The Duties of Care
The defendants owed to the plaintiff and the Class a duty of care:

47.
(a)

to properly design, develop, test, manufacture, licence, assemble and
distribute the Biomet Implants;

(b)

to ensure the Biomet Implants were safe and free from defects prior to
their distribution of them;

(c)

to ensure that the Biomet Implants were fit for their intended or reasonably
foreseeable use;

(d)

not to use inappropriate materials to manufacture the Biomet Implants;

(e)

to properly train their employees who were responsible for the design,
testing, assembly and manufacturing of the Biomet Implants;

(0

to properly supervise their employees and consultants;

(g)

to conduct adequate tests and clinical trials to determine the degree of risk
associated with using the Biomet Implants prior to their manufacture,
assembly and distribution;

(h)

to monitor, investigate, evaluate and follow up on adverse reactions to the
use of the Biomet Implants throughout the world;

(i)

to warn the plaintiffs and the Class that the Biomet Implants carried a
significant risk of premature component loosening, misalignment,
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dislocation and fracture, and a significant risk of metal debris in the hip
socket or related complaints, including metallosis and aseptic lymphocyte
dominated vasculitis-associated lesion (commonly known as "ALVAL");
(0

to ensure that physicians and surgeons were kept fully and completely
informed of all risks associated with using the Biomet Implants, including
the excessive risk of premature failure, the excessive risk of contracting
metallosis and ALVAL and the excessive risk that the implant would have
to be replaced in significantly less than 15 years;

(k)

to conduct ongoing clinical trials with long term follow up to determine
the long term effects and risks of continued use of the Biomet Implants;

(1)

to properly and promptly inform Health Canada and other regulatory
agencies of the changing and increasing risks associated with using the
Biomet Implants;

(m)

to fix the defects in the Biomet Implants as soon as possible after they
became aware of the defects and the injuries and risks associated with
their use; and,

(n)

to provide clear and proper instructions to physicians and patients,
including precautions to be taken, so as to avoid injury or damage from the
Biomet Implants.

48.
of care:

The defendant Biomet Canada owed to the plaintiffs and the Class a duty
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(a)

to properly label, market, distribute and sell the Biomet Implants and to
ensure they were safe and free from defects prior to labelling, marketing,
distributing and selling them;

(b)

to ensure that the Biomet Implants were fit for their intended or reasonably
foreseeable use prior to labelling, marketing, distributing and/or selling
them;

(c)

to properly supervise its employees and consultants;

(d)

to monitor, investigate, evaluate and follow up on adverse reactions to the
use of the Biomet Implants throughout the world;

(e)

to warn the plaintiffs and the Class that the Biomet Implants carried a
significant risk of premature component loosening, misalignment,
dislocation and fracture, and a significant risk of metal debris in the hip
socket or related complaints, including metallosis and aseptic lymphocyte
dominated vasculitis-associated lesion (commonly known as "ALVAL");

(0

to ensure that physicians and surgeons were kept fully and completely
informed of all risks associated with using the Biomet Implants, including
the excessive risk of premature failure, the excessive risk of contracting
metallosis and ALVAL and the excessive risk that the implant would have
to be replaced in significantly less than 15 years;

(g)

to properly and promptly inform Health Canada and other regulatory
agencies of the changing and increasing risks associated with using the
Biomet Implants; and
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(h)

to provide clear and proper instructions to physicians and patients,
including precautions to be taken, so as to avoid injury or damage from the
Biomet Implants.

B.

The Breaches

(i)

Defective Design

The defendants breached their duty of care to the plaintiffs and the Class

49.

as described above with respect to the design of the Biomet Implants as follows:
(a)

they improperly designed the Biomet Implants, causing them to fail well
before the natural life cycle of non metal-on-metal hip implants;

(b)

they failed to conduct adequate tests and clinical trials initially and on an
ongoing basis to determine whether the design of the Biomet Implants was
defective, thereby increasing the risks of injury and harm associated with
the use of the Biomet Implants;

(c)

they were aware or ought to have been aware that the Biomet Implants
were unfit and defective and ought not to have been introduced into the
market place;

(d)

they failed to provide proper long term investigations of the effects and
risks of continued use of the Biomet Implants; and

(e)

they failed to fix the defects in the Biomet Implants or to withdraw the
Biomet Implants from the marketplace as soon as possible after they

51
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became aware of the defects and the injuries and risks associated with
their use.

(ii)

Defective Manufacturing

The defendants breached their duty of care to the plaintiffs and the Class

50.

as described above with respect to the manufacturing and assembly of the Biomet
Implants as follows:
(a)

they failed to assemble and manufacture the Biomet Implants so they
would operate safely and effectively without exposing their consumers to
undue risks;

(b)

they used inappropriate materials to manufacture the Biomet Implants;

(c)

they failed to properly train their employees who were responsible for the
assembly and manufacturing of the Biomet Implants; and

(d)

they failed to properly supervise their employees and consultants involved
in the assembly and manufacture of the Biomet Implants.

(iii) Failure to Warn

51.

The defendants breached their duty of care to the plaintiffs and the Class

as described above with respect to their duty to warn of the defects in the design and
manufacture of the Biomet Implants as follows:
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(a)

they failed to properly label, distribute, market and sell the Biomet
Implants and failed to ensure they were safe and free from defects prior to
selling or distributing them;

(b)

they failed to ensure that the Biomet Implants were fit for their intended or
reasonably foreseeable use prior to labelling, marketing, distributing and
selling them;

(c)

they failed to properly supervise their employees and consultants involved
in labelling, marketing, distributing and selling them;

(d)

they were aware or ought to have been aware that the Biomet Implants
were unfit and defective and ought not to have been introduced into the
market place;

(e)

they labelled, marketed, distributed and sold the Biomet Implants without
adequately disclosing the risks associated with using the Biomet Implants;

(0

they failed to give Health Canada complete and accurate information
concerning the Biomet Implants by failing to disclose the problems with
the Biomet Implants on a timely basis or at all;
they failed to adequately warn the plaintiffs, the Class and their physicians
and surgeons of the risks then known or which were reasonably
foreseeable in using the Biomet Implants;

(h)

with full knowledge that the Biomet Implants posed significant risk of
premature failure, of contracting metallosis and ALVAL and that the
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implants would have to be replaced in significantly less than 15 years,
they failed to warn the plaintiffs and the Class and instead continued to
sell, market and distribute the Biomet Implants throughout Canada;
(i

they failed to warn the Class and their physicians and surgeons about the

)

need for comprehensive regular medical monitoring to ensure early
discovery of complications from the use of the Biomet Implants set out
above;
they failed to adequately monitor, evaluate and act promptly upon adverse

(i)

reactions and high revision rates in Biomet Implants in Canada and
throughout the world;
(k)

they failed to establish any adequate procedures to educate their sales
representatives respecting the risks associated with the Biomet Implants;

(1)

in particular, they continued to distribute and sell the Biomet Implants
notwithstanding that the FDA and Health Canada had received numerous
complaints involving patients with Biomet Implants; and

(m

)

they failed to provide clear and proper instructions to physicians and
patients, including precautions to be taken, so as to avoid injury or damage
from the Biomet Implants.

52.

The defects and risks associated with the Biomet Implants were in the

defendants' exclusive knowledge and control. The extent of the defects and risks was not
known and could not have been known to the plaintiffs or the Class. The injuries of the
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plaintiffs and the Class would not have occurred but for the negligence of the defendants
in failing to ensure that the Biomet Implants were safe for use or, in the alternative, for
failing to provide an adequate warning of the risks associated with the Biomet Implants to
the plaintiffs, the Class and to their physicians.

The defendants were aware or ought to have been aware of the high

53.

degree of complication and failure rates associated with Biomet Implants from the outset
or at least long before the FDA warned against further use of metal-on-metal hip implants
in 2012.

54.

The defendants were aware or ought to have been aware of the defect in

manufacture and design from the outset or at least well prior to the FDA warning issued
against further use of metal-on-metal hip implants in 2012. Nevertheless they continued
to market and distribute the Biomet Implants in Canada.

C.

55.

Causation

The plaintiffs plead that they and the other Class members would not have

had the Biomet Implants implanted had the defendants not acted negligently. There were
safer, economically feasible alternative implants available in the marketplace. The
propensity of the Biomet Implants to injure those who were implanted far outweighed
any value to their use. In fact, there was no value to their use.

0.55
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D.

Damages

The plaintiffs and the Class have suffered and will continue to suffer

56.

damages as a direct result of the defendants' negligence including, but not limited to,
damages for personal injuries, mental anguish, pain and suffering, loss of employment
income and benefits, loss of enjoyment of life, possibly death, and special damages and
expenses.

Members of the Class who do not require revision surgeries to remove

57.

their Biomet Implants will nonetheless suffer damages from the cost of additional
monitoring of their Biomet Implants including but not limited to frequent physician
visits, blood tests, diagnostic imaging and will suffer psychiatric and psychological
injuries as well.

As a result of the defendants' conduct described above, the plaintiffs and

58.

other Class members have suffered damages and losses, including, but not limited to:
(a)

enduring or having to endure painful medical procedures to implant the
Biomet Implants;

(b)

enduring or having to endure painful medical procedures to explant the
Biomet Implants;

(c)

enduring painful medical procedures to implant new hip replacement
systems that are free of defects;
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(d)

personal injury, including immobility, pain, inflammation, swelling,
scarring, pseudo-tumours and other adverse effects and complications
associated with the Biomet Implants and the adverse effects of the
diseases which necessitated the implant of the Biomet Implants in the first
place;

(e)

severe emotional distress related to the pain and suffering associated with
defective Biomet Implants;

(0

the risk of death or other serious injuries;

(g)

costs associated with replacing the Biomet Implants;

(h)

costs associated with monitoring the Biomet Implants;

(i)

out-of-pocket expenses incurred by the Class members or for their benefit;
and
loss of income.

59.

The plaintiffs and the other Class Members have suffered injuries which

are permanent and lasting in nature, including diminished enjoyment of life as well as the
need for lifelong medical treatment, monitoring and/or medications.

60.

As a result of the defendants' conduct described above, the Family Law

Claimants have suffered damages, including, but not limited to:
(a)

actual expenses reasonably incurred for the benefit of Class Members;
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(b)

travelling expenses incurred while visiting Class Members during
treatment or recovery;

(c)

loss of income or the value of services provided for Class Members where
services, including nursing and housekeeping, have been provided; and,

(d)

compensation for loss of support, guidance, care and companionship that
they might reasonably have expected to receive from Class Members.

61.

All relevant provincial and territorial health insurers have incurred

expenses with respect to the purchase of the Biomet Implants and the medical treatment
of the plaintiffs and the Class as a result of the defendants' negligence. Consequently, the
health insurers have suffered and will continue to suffer damages for which they are
entitled to be compensated by virtue of their direct right of action or right of subrogation
in respect of all past and future insured services. This action is maintained on behalf of
all provincial and territorial health insurers. The plaintiffs plead and rely upon the
statutes listed in paragraph 68.

62.

The above described damages were foreseeable as a result of the

defendants' actions.

PUNITIVE DAMAGES

63.

The plaintiffs claim punitive damages in the sum of ten million dollars as

a result of the egregious, outrageous and unlawful conduct of the defendants and, in
particular, their callous disregard for the health and lives of vulnerable patients in

058
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Canada. In particular, the defendants' conduct in continuing to manufacture and/or
market, sell and distribute the Biomet Implants after obtaining knowledge they were
failing and not performing as represented and intended showed complete indifference to
or a conscious disregard for the safety of others justifying an award of additional
damages in a sum which will serve to deter the defendants from similar conduct in the
future.

The defendants committed various independent actionable wrongs

64.
including:
(a)

minimizing and understating the risks associated with the Biomet
Implants;

(b)

positively promoting and marketing the Biomet Implants while
withholding relevant information about the risks as set out above; and

(c)

failing to disclose the risks to the Class members and to regulatory
authorities, including the FDA and Health Canada.

65.

The plaintiffs plead and rely upon the Class Proceedings Act, 1992, S.O.

1992, c. 6, the Food and Drugs Act, R.S.C. 1985, c. F.27 and regulations thereunder, the
Family Law Act, R.S.O. 1990, c. F.3, and all similar provincial legislation as listed in
Schedule "A" and the Medical Devices Regulation, S0R198-282.
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REAL AND SUBSTANTIAL CONNECTION WITH ONTARIO

The plaintiffs plead that this action has a real and substantial connection

66.

with Ontario because, among other things:
(a)

the defendants distribute and sell their products in Ontario and derive
substantial revenue from such sales;

(b)

the defendant, Biomet Canada Inc.'s head office is in Oakville, Ontario;

(c)

the application to Health Canada for permission to market the Biomet
Implants in Canada was made in Ottawa, Ontario;

(d)

the defendants advertised their products, including the Biomet Implants, in
Ontario;

(e)

the trademarks for the Magnum and 38 were registered with the Canadian
Intellectual Property Office in Ottawa;

(f)

the defendants hold the licence to patents for the Biomet Implants which
patents are registered with the Canadian Intellectual Property Office in
Ottawa;

(g)

the tort was committed in the province;

(h)

the plaintiffs and other class members were implanted with their Biomet
Implants and sustained consequent damages in Ontario; and
the defendants, are necessary and proper parties to the action.
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The plaintiffs plead and rely on s. 17.02(g), (h), (o) and (p) of the Rules of

67.

Civil Procedure permitting service outside Ontario in respect of the foreign defendants.

The plaintiff pleads and relies upon the following health care statutes with

68.

respect to those subrogated claims of Class members:
(a)

Health Insurance Act, R.S.O. 1990, c. 11-6;

(b)

Health Care Cost Recovery Act, S.B.C. 2008, c.27

(c)

Alberta Health Care Insurance Act, R.S.A. 200, c.A-20;

(d)

Hospitals Act, R.S.A. 2000, c. 11;

(e)

Department of Health Act, R.S.S. 1978, D-17;

(f)

Health Services Insurance Act, C.C.S.M., C.1135;

(g)

Hospital Services Act, R.S.N.B. 1973, c.11-9

(h)

Health Services and Insurance Act, R.S.N.S. 1989, c.197;

(i)

Hospital and Diagnostic Services Insurance Act, R.S.P.E.I. 1988, c. H-8;

(j)

Hospital Insurance Agreement Act, R.S.N.I. 1990, c.11-7

(k)

Hospital Insurance and Health and Social Services Administration Act,

R.S.N.W.T. 1988, c.T-3; and
(I)

Hospital Insurance Services Act, R.S.Y. 2002, c.112.

61
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SCHEDULE "A"
PROVINCIAL STATUTES RE FAMILY MEMBER CLAIMS
ALBERTA
Tort-feasors Act, R.S.A. 2000 c. T-5
Loss of consortium through injury
2.1(1) When a person has, either intentionally or by neglect of some duty existing
independently of contract, inflicted physical harm on a married person and
thereby deprived the spouse of that married person of the society and comfort of
that married person, the person who inflicted the physical harm is liable in an
action for damages by the spouse or in respect of the deprivation.

2.1(2) The right of a spouse to bring the action referred to in subsection (1) is in
addition to, and independent of, any right of action that the married person has, or
any action that the spouse in the name of the married person has, for injury
inflicted on the married person.
The Domestic Relations Act, R.S.A. 2000, c. D 10.5, was repealed by RSA 2003,
c.F-4.5 [Family Law Act].
In addition the following Act applies:
Fatal Accidents Act, R.S.A. 2000, c. F-8,
2. Action for damages. When the death of a person has been caused by a
wrongful act, neglect or default that would, if death had not ensued, have entitled
the injured party to maintain an action and recover damages, in each case the
person who would have been liable if death had not ensued is liable to an action
for damages notwithstanding the death of the party injured.
Persons entitled to benefits
3(1)An action under this Act
(a) shall be for the benefit of the spouse, adult interdependent partner, parent,
child, brother or sister of the person whose death has been so caused, and
(b) shall be brought by and in the name of the executor or administrator of the
person deceased,
and in the action the court may give to the persons respectively for whose benefit
the action has been brought those damages that the court considers appropriate to
the injury resulting from the death.
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3(2) If there is no executor or administrator, or if the executor or administrator
does not bring the action within one year after the death of the party injured, then
the action may be brought by and in the name of all or any of the persons for
whose benefit the action would have been, if it had been brought by or in the
name of the executor or administrator.
3(3) Every action so brought shall be for the benefit of the same persons and is as
nearly as possible subject to the same regulations and procedure as if it were
brought by and in the name of the executor or administrator.
Damages for bereavement
8(1) In this section,
(a) "child" means a son or daughter, whether legitimate or illegitimate;
(b) "parent" means a mother or father.
8(2) If an action is brought under this Act, the court, without reference to any
other damages that may be awarded and without evidence of damage, shall award
damages for grief and loss of the guidance, care and companionship of the
deceased person of
(a) subject to subsections (3) and (4), $75 000 to the spouse or adult
interdependent partner of the deceased person,
(b) $75 000 to the parent or parents of the deceased person if the deceased
person, at the time of death,
(i) was a minor, or
(ii) was not a minor but was unmarried and had no adult
interdependent partner, to be divided equally if the action is
brought for the benefit of both parents, and
(c) $45 000 to each child of the deceased person who, at the time of the
death of the deceased person,
(i) is a minor, or
(ii) is not a minor but is unmarried and has no adult interdependent
partner.
8(3) The court shall not award damages under subsection (2)(a) to the spouse or
adult interdependent partner if the spouse or adult interdependent partner was
living separate and apart from the deceased person at the time of death.
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005
8(4) [Repealed 2002, c. A-4.5, s. 36(5)(c).]
8(5) A cause of action conferred on a person by subsection (2) does not, on the
death of that person, survive for the benefit of the person's estate.
MANITOBA
Fatal Accidents Act, C.C.S.M. c. F50, as amended
Similarly applicable to spouses, children and other defined family members only
upon death of benefactor.
NEW BRUNSWICK
Fatal Accidents Act, R.S.N.B. 1973, c.F-7
Similarly applicable to spouses, children and other defined family members only
upon death of benefactor.
NEWFOUNDLAND
Fatal Accidents Act, R.S.N.L. 1990, c.F-6
Similarly applicable to spouses, children and other defined family members only
upon death of benefactor.
NOVA SCOTIA
Fatal Injuries Act, R.S.N.S. 1989, c.163, amended 2000 c.29, ss9-12
Similarly applicable to spouses, children and other defined family members only
upon death of benefactor.
ONTARIO
Family Law Act, R.S.O. 1990, c. F.3
Right of dependants to sue in tort
61. (1) If a person is injured or killed by the fault or neglect of another under
circumstances where the person is entitled to recover damages, or would have
been entitled if not killed, the spouse, as defined in Part III (Support Obligations),
children, grandchildren, parents, grandparents, brothers and sisters of the person
are entitled to recover their pecuniary loss resulting from the injury or death from
the person from whom the person injured or killed is entitled to recover or would
have been entitled if not killed, and to maintain an action for the purpose in a
court of competent jurisdiction. R.S.O. 1990, c. F.3, s. 61(1); 1999, c. 6, s. 25
(25); 2005, c. 5, s. 27 (28).
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Damages in case of injury
(2) The damages recoverable in a claim under subsection (1) may include,
(a) actual expenses reasonably incurred for the benefit of the person injured or
killed;
(b) actual funeral expenses reasonably incurred;
(c) a reasonable allowance for travel expenses actually incurred in visiting the
person during his or her treatment or recovery;
(d) where, as a result of the injury, the claimant provides nursing, housekeeping or
other services for the person, a reasonable allowance for loss of income or the
value of the services; and
(e) an amount to compensate for the loss of guidance, care and companionship
that the claimant might reasonably have expected to receive from the person if the
injury or death had not occurred. R.S.O. 1990, c. F.3, s. 61(2).
PEI
Fatal Accidents Act, R.S.P.E.I 1988, c.F-5, as amended
Similarly applicable to spouses, children and other defined family members only
upon death of benefactor.
QUEBEC
Civil Code of Quebec (S.Q. 1991, c. 64), Articles 454, 1457, 1607, 1609, 1614,
1615, 1616, 2926 and 2930.
SASKATCHEWAN
Fatal Accidents Act, R.S.S. 1978, c.F-11 as amended
Similarly applicable to spouses, children and other defined family members only
upon death of benefactor.
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Court File No. 13-V-490112-00CP
ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET MANUFACTURING
CORP., BIOMET US RECONSTRUCTION, LLC
and BIOMET CANADA INC.
Defendants
AFFIDAVIT OF DAVID ROSENFELD
(sworn August 28, 2014)
I, David Rosenfeld, of the City of Toronto, in the Province of Ontario, MAKE
OATH AND SAY
1.

I am a senior associate at Koskie Minsky LLP, one of the counsel for the proposed

representative plaintiff in this action, and as such have knowledge of the matters hereinafter
deposed, except where stated to be on information and belief, in which case I disclose the source
of my information. I believe these facts to be true.
2.

I have acted as counsel in over a dozen class actions in the areas of regulatory

negligence, institutional abuse, securities, and product liability. For example, I was counsel in
Dolmage v HMQ, an institutional abuse class action against the Province of Ontario on behalf of
persons with disabilities, Anderson v Canada, a residential school abuse class action in
Newfoundland against the Government of Canada,

Taylor v. Canada, a product

liability/regulatory negligence class action against the Government of Canada, and Smith v Inco,
an environmental class action on behalf of residents of Port Colborne. In particular, the Smith v.
Inc° class action involved a three month common issues trial, and Dolmage v. HMQ settled on
the first day of what was scheduled to be a three month common issues trial.
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3.

I swear this affidavit in support of the plaintiffs motion for certification.

NATURE OF THIS ACTION
4.

The Statement of Claim in this action asserts that Biomet, Inc., Biomet Orthopedics,

LLC, Biomet Manufacturing Corp., Biomet US Reconstruction, LLC and Biomet Canada Inc.
(the "Defendants") were negligent in the research, design, manufacture, regulatory licensing,
sale and post-market monitoring of metal-on-metal hip implants, including the M2a Magnum,
the M2a 38, the M2a Taper, the Exceed ABT and the ReCap Femoral Resurfacing Systems.
CLASS DEFINITION
5.

The proposed class definition is as follows:
(a)

all persons who were implanted in Canada with metal-on-metal
hip implant systems known as the M2a 38, the M2a Magnum, the
ReCap Femoral Resurfacing System, and any other Biomet metalon-metal hip implant system (collectively, the "Biomet
Implants"), or any of the Biomet Implant components including
heads, stems, tapers, sleeve adaptors and shells ("Implant
Patients"); and

(b)

all other persons who by reason of a personal relationship to an
Implant Patient have standing pursuant to s. 61(1) of the Family
Law Act, R.S.O. 1990, c. F.3, or equivalent legislation in other
provinces and territories as set out in Schedule "A" of the
statement of claim. ("Family Law Claimants").
(together, the "Class Members")

6.

I am advised by Garth Myers, an associate at Koskie Minsky LLP, that on June 6, 2014,

Derek Ricci, counsel to the Defendants, provided information to class counsel on a confidential
basis pertaining to class size. This information will be filed with the court during the hearing of
the certification motion.
COMMON ISSUES
7.

The plaintiff proposes the following common issues for determination:
(a) do the Defendants owe a duty of care to the class?
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(b) if so, what is the standard of care applicable to the Defendants?
(c) did the Defendants breach that standard of care? If so, when and
how?
(d) can the amount of damages for negligence, or some portion thereof,
be determined on an aggregate basis? If so, in what amount and who
should pay it to the class?
(e) if one or more of the common issues (a) through (c) are answered
affirmatively, are class members who are subsequently able to
establish valid claims entitled to special damages for medical costs
incurred in the monitoring, screening, diagnosis, and treatment of
illnesses or infection related to Biomet Implants?
(f) should the defendants be required to implement a medical
monitoring regime, and if so, what should that regime comprise and
how should it be established, and can the damages attributable
thereto be assessed on an aggregate basis?
(g) should the defendants pay punitive, exemplary or aggravated
damages?
PREFERABLE PROCEDURE
8.

To prosecute medical device class actions such as this one on an individual basis is

difficult, time consuming and expensive. Experts must be retained. The documentary evidence
will likely be extensive and time consuming to collect and review. Given our experience in
other class actions, there may be thousands, if not tens of thousands, of relevant documents.
9.

As a result, this action will be very expensive to litigate, and will likely be uneconomical

for many class members.
10.

For many Class Members, for whom I assume are of average means, the costs of

pursuing an action on an individual basis may be prohibitive and uneconomical, thereby
reducing access to justice and insulating the Defendants from the claims made in this action.
11.

In addition, the Class Proceedings Fund has agreed to provide financial support to this

class action for legal disbursements and to indemnify the plaintiff for costs that may be awarded
against him. Without this financial support, it is unlikely that the plaintiff could have advanced
this action.
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12.

If each putative Class Member is forced to commence his or her own action to recover

his or her damages and had the means and inclination to do so, I believe the resulting
multiplicity of proceedings would place a significant burden on scarce judicial resources and the
judicial involvement in those proceedings would be substantially greater than the resources
required to manage this litigation. Furthermore, there could be inconsistent findings by different
courts.
13.

A single determination of the significant legal issues in this case eliminates the prospect

of a multiplicity of proceedings that the Class Proceedings Act, 1992 was designed to prevent,
thereby facilitating judicial economy.
14.

I believe that a plaintiff's ability to access the courts to prosecute claims against medical

device manufacturers is an important means of enhancing public protection from dangerous
medical devices, by creating an incentive to device manufacturers to take appropriate
precautions which will protect the public.
15.

I believe the successful resolution of this action will create an incentive for the

Defendants and others similarly situated to refrain from engaging in any of the alleged activity
claimed in this action in the future and to be more careful to ensure that the medical devices that
are made publically available are safe and suitable for their intended us.
16.

The Defendants will likely attract publicity should the plaintiff succeed in this

proceeding. Such adverse publicity, along with the knowledge that they can be held to account
for their behaviour, should also provide incentive for the Defendants to ensure that medical
devices introduced in Canada are safe and suitable for their intended use.
LITIGATION PLAN
17.

The proposed litigation plan sets out a workable method of advancing the proceedings

on behalf of the Class Members. The litigation plan is subject to review and ongoing
modification by this Honourable Court, as well as input from the Defendants. Attached hereto as
Exhibit "A" is a copy of the proposed litigation plan.
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DEFENDANTS' MARKETING OF DEVICES
18.

I am advised my Garth Myers, an associate of Koskie Minsky LLP, that on August 21,

2014, he printed various Biomet documents from the Internet Archive <https://archive.org/>. I
am advised that the Internet Archive takes snapshots of websites on the internet at various points
in time. Attached hereto as Exhibits "B" though "H" are copies of the Biomet website at
various points in time from 2006 to 2014. I am advised that each exhibit is stamped with the
date for which it was publically available on the internet:
(a)

661399
Exhibit
a
printout
is
of
<www.biomet.com/patients/hip_replacements.cfm >,
<www.biomet.com/patients/m2a_magnum.cfm >,
and
<www.biomet.com/patients/recap.cfm > from October 16, 2006 as
downloaded from the Internet Archive;

(b)

66c,
Exhibit
is
a
printout
of
<wvvvv.biomet.com/patients/hip_replacements.cfm > on October 31,
2006 as downloaded from the Internet Archive;

(c)

46D99
Exhibit
is
a
printout
of
<www.biomet.com/patients/hip_products.cfm >,
<www.biomet.com/patients/m2a_magnum.cfm>,
and
<www.biomet.com/patients/m2a_taper.cfm > on February 2, 2007 as
downloaded from the Internet Archive;

(d)

Exhibit "E" is a printout of <www.biomet.com/patients/recap.cfm > on
February 26, 2008 as downloaded from the Internet Archive;

(e)

(0

(g)

66F99
Exhibit
is
a
printout
of
<www.biomet.com/patients/m2a_magnum.cfm >, and
<www.biomet.com/patients/hip_products.cfm > on March 12, 2008 as
downloaded from the Internet Archive;
Exhibit "G" is a printout of < www.biomet.com/patients/recap.cfm > on
May 31, 2008 as downloaded from the Internet Archive; and
9.199
Exhibit
is
a
printout
of
<www.biomet.com/patients/hip_products.cfm >, and
<wwvv.biomet.com/patients/m2a_magnum.cfm > on October 9 and 10,
2013 as downloaded from the Internet Archive.
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19.

I swear this affidavit in support of the plaintiffs motion for certification.

SWORN BEFORE ME at the City of
To
o, on August 28, 2014.

Commissioner for Taking Affidavits
CO,r-01\ Pf\,\Ie-05

This is Exhibit "A" referred to in the
affidavit of David Rosenfeld, sworn
be e this 28th day of August, 2014
Commissioner
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Court File No. CV-10-415755-00CP
ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
and
BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET
MANUFACTURING CORP., BIOMET US RECONSTRUCTION, LLC and
BIOMET CANADA INC.
Defendants
Proceedings under the Class Proceedings Act, 1992, S.O. 1992, c.6

LITIGATION PLAN

RESOURCES AND EXPERIENCE OF COUNSEL
1.

The plaintiff has retained Koskie Minsky LLP, Stevensons LLP, and Klein Lyons ("Class

Counsel") to prosecute this class action. Class Counsel has the requisite knowledge, skill,
experience, and resources to prosecute the action to resolution.
2.

The plaintiff has successfully obtained funding from the Ontario Class Proceedings Fund

to assist with the cost of disbursements, and to provide an indemnity in the event of an adverse
cost award.
REPORTING AND COMMUNICATION
3.

Class Counsel has posted information about the nature and status of this action on their

websites. 1 That information will be updated regularly.. Copies of important, publicly available
court documents, court decisions, notices, documentation and other information relating to the
action are or will be accessible from the websites.

www.kmlaw.ca, stevensonlaw.net , and kleinlyons.com

(1 7/ 7,
4.

The websites also:
(a)

contain a communication webpage, a feature that permits putative class
members to submit inquiries to Class Counsel, who will promptly
respond;

(b)

list a toll-free telephone direct dial number, permitting putative class
members to make inquiries to a live person.

NOTICE OF CERTIFICATION
5.

If certification is granted, the content of notice of certification will be approved by the

court. The plaintiff proposes the following plan for dissemination of notice to class members:
(a)

If the defendants have a list or registry of the names and addresses of
patients in Canada who received the Biomet implants, then the plaintiff
will require that the defendants provide such information to the plaintiff
for the purposes of allowing the plaintiff to mail notice of certification
directly to class members.

(b)

If the defendants do not have the information described in para (a), or such
information is incomplete, then the plaintiff will require the defendants
provide the plaintiff with a list of the names and addresses of the hospitals
in Canada to which the defendants sold the Biomet implants, the number
of units sold to each hospital, and any tracking information that would
assist the hospitals in matching devices sold to actual patients.

(c)

Once the information in paragraph (b) is disclosed by the defendants to the
plaintiff, the plaintiff will bring a motion on notice to the hospitals
requiring them to forward notice of certification by regular mail to the last
known addresses of their patients who were implanted with the Biomet
implants.

The plaintiff will reimburse the hospitals for the cost of

disseminating such notice.
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(d)

If necessary, the plaintiff will seek enforcement orders in provinces
outside Ontario to ensure that hospitals across Canada forward the notice
to class members.

(e)

Additionally, class counsel will post a copy of the notice to their websites,
and will provide a copy of the notice to any class member who requests it.

6.

The court will be asked approve an opt-out form. The court will be asked to set a date by

when the opt-out forms are to be delivered to class counsel.

PLEADINGS, DISCOVERY AND DOCUMENT MANAGEMENT
7.

The plaintiff proposes that the defendants be required to deliver their Statement of

Defence within 30 days of certification.
8.

The plaintiff proposes that the parties will meet to discuss and finalize a discovery plan

within 60 days of certification.
9.

Class Counsel will use data management systems to organize, code and manage the

documents produced by the defendants and all relevant documents in the plaintiff's possession.
Class Counsel will seek the agreement of defendants' counsel to facilitate the electronic
exchange of documents.
10.

The plaintiff proposes the appointment of a special master to hear all discovery related

issues.

EXPERT OPINIONS
11.

Expert opinions shall be delivered to each party pursuant to Rule 53.03 of the Rules of

Civil Procedure.

REFINEMENT OF THE COMMON ISSUES
12.

Following certification, examinations for discovery, the exchange of expert opinions, and

before the trial of the common issues, the plaintiff may ask the court for an order to amend or
further refine the common issues, if required.

073

DISPUTE RESOLUTION
13.

The plaintiff is willing to participate in mediation or non-binding alternative dispute

resolution efforts if the defendants are prepared to do so.
DETERMINATION OF THE COMMON ISSUES AT TRIAL
14.

The class will be informed of the results of the common issues trial by publication of

notice pursuant approved by the court.
15.

If the defendants are wholly successful on the common issues then, subject to any

appeals, the litigation shall be at a close.
16.

If the plaintiff is wholly or partially successful on the common issues then it is

anticipated that further proceedings, as described below, will be needed to resolve any
outstanding individual issues.
17.

If the plaintiff is wholly or partially successful on the common issues, the plaintiff

proposes to establish a common fund to be administrated by class counsel from which medical
monitoring costs may be claimed.
INDIVIDUAL ISSUES DETERMINATION
18.

If any or all of the common issues are resolved in favour of the class, the plaintiff

proposes that a case management hearing be held as soon as possible following judgment. At that
hearing, both parties will be at liberty to make submissions regarding the methodology for
resolving the remaining issues. Potential methods include claims processes, references, minitrials, mediation, arbitration or other means approved by the court pursuant to section 25 of the
Class Proceedings Act, 1992. At this time, the plaintiff intends to propose a method of resolving
outstanding individual issues as set out below.
19.

The court will be asked to specify procedures and deadlines by which class members

shall identify themselves as claimants wishing to make claims for individual compensation.
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20.

The plaintiff will ask the court to settle the form and content of a notice of resolution of

the common issues and to set a date by which class members will be required to file a claim with
a person designated by the court.
21.

The plaintiff will ask the court to order that the notice be distributed in accordance with

the notice program set out above, except it shall not be mailed out to class members who validly
opted out of the class action.
22.

If the court concludes causation or damages cannot be determined on an aggregate basis,

the plaintiff will ask the court to settle the manner of determining the remaining individual issues
in the most efficient manner possible in accordance with section 25 of the Class Proceedings
Act, 1992

23.

The plaintiff anticipates that given the nature of the injuries suffered by class members,

adjudication of the claims could be resolved through an efficient process which could involve the
following steps, and which would be subject to the court's discretion:
(a) Each claimant could submit a claim form to a referee appointed by the Court
(the "Referee"), which shall be deemed to constitute a statement of claim. The
claim form shall include the following information, with supporting
documentation and/or expert evidence, as applicable:
(i)

details related to the implant and, if applicable, removal of the Biomet
Implant;

(ii)

details of physical, emotional and out-of-pocket damages;

(iii)

the identity and relation of any Family Law Act ("FLA") claimant; and

(iv)

details of causation and damages claimed by the class member and any
FLA claimant.

(b) Each claim under this plan asserts a subrogated claim for insured services on
behalf of OHIP and the other provincial health insurers.
(c) The Referee shall deliver a copy of the claim form and any supporting
documentation and/or expert evidence to the defendants.

(d) The defendants shall have thirty days following receipt of the claim form and
documentation, or such other time period as may be set by the court, in which
to file with the Referee a written opposition to all or part of the claim. The
written opposition shall state the reasons for the opposition and shall be
deemed to constitute a statement of defence. The defendants shall attach all
supporting documentation and/or expert evidence, as applicable.
(e) On request by either of the parties, the Referee shall determine what if any
additional production is required by either party, and what examination may
be conducted, and whether participation by any other parties is necessary in
the process.
(f) The Referee shall communicate his/her decisions in writing to the claimant
and to the defendants.
(g) The assessment of damages, including the determination of any issues of
causation, may be done in writing or by means of oral hearing, depending on
the nature and complexity of the claim and the severity of the alleged personal
injury, in accordance with the court's determination. The availability and
manner of appeal procedures will be determined by the court.
(h) It may be possible to categorize and value claims in accordance with a grid
according to the nature and severity of the damages, having due consideration
for any personal injuries.
24.

The need for further procedures under section 25 of the Class Proceedings Act, 1992 to

resolve the individual issues will be determined by the court.
REVIEW OF THE PLAINTIFF'S LITIGATION PLAN
25.

The plaintiffs litigation plan may be reviewed or modified as deemed necessary by the

parties or the Case Management Judge during case management.
CASE MANAGEMENT

J8)
26.

During the litigation, regular case planning, conferences and any interlocutory motions

will be scheduled, as required.
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This is Exhibit "B" referred to in the
affidavit of David Rosenfeld, sworn
befØ this 28 th day of August, 2014
Commissioner
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Hip Joint Replacement

Patients / Caregivers
About Arthritis
Knee Replacement

Hip replacement surgery removes the arthritic ball of the upper femur
(thighbone) as well as the damaged cartilage from the hip socket. The
ball is replaced by a metal or ceramic ball that is solidly fixed to a stem
inserted into the femur. The socket is replaced with a metal cup, which
is fixed to the acetabulum, or socket.

Listin
Clinica
H-uls

The implants are designed to create a new, smoothly functioning joint
that prevents painful bone-on-bone contact.

Flip Replacement
Hip Products

Cemented vs. Cement-Free Components

Minimally Invasive Technology
Questions for My Surgeon
Why Choose Biomet
Shoulder Replacement
Elbow Replacement
Hand/Wrist
Find A Doctor
Patient Stories
My Rapid Recovery
Online Seminars
Questions About Joint
Replacement

In total hip joint replacement, the femoral component can be secured to your body in one of
two ways: using bone cement as a grout to affix the components to your bone, or using a
"cementless" component that is specially designed to allow your own bone to grow into the
surface of the implant. Which component your surgeon chooses for you will depend on a
variety of factors, including the condition of your bone tissue. In the United States, the majority
of patients receive cement-free implants.
Biomet offers several types of cement-free hip stems with over 10 years of published clinical
history. These results generally show that Biomes hips have performed extremely well, with
fewer failures, less thigh pain, and less implant-related bone loss than many other systems
with comparable follow-up." 3 In fact, the vast majority of hip stems that are currently available
from other implant manufacturers have no published long-term clinical data, due to the fact
that these designs have not been used clinically for very long. Thus, there are no clinical data
to indicate the long-term success of these implants.
W. C., etal.: "Twelve Years with a Primary Press-Fit Titanium Stem." AAOS Poster #PE400, March 2001.
R.H., etal.: "10-Year Minimum Follow-Up With a Tapered Titanium Cementless Femoral Component in
Primary Hip Arthroplasty." 9th AAHKS, Paper #3, November 1999.
3Rothman, R.H., etal.: "Total Hip Arthroplasty Using Two Different Cementless Tapered Stems." Clin Orthop, (393):
121-7, December 2001.
1 Head,

2 Rothman,

Life After Surgery
Caregivers Guide
Clinical Trials
Patient Risk Information

Porous Coating
Porous Coating Allows Bone to Grow into the Stem
For the cementless femoral component to be stabilized, bone must grow into the stem. Biomet
applies a coating of titanium alloy to its cennentless stems. Using a porous plasma spray
known as PPS®, Biomet bombards its implants with small titanium alloy particles, creating a
very rough, three-dimensional coating that allows bone to intertwine with the porous surface.
Research has shown that Biomet's titanium alloy coating is highly biocompatible and typically
generates the desired ingrowth. 1 ' 2
While many implant manufacturers use a porous coating process of some sort, Biomet uses
plasma sprayed titanium alloy exclusively on all its cementless stem implants. Biomet chose
the PPS® process because it provides several advantages, including:

1.

Implant Strength — Other methods of coating
implants require that the coating and implant be
heated to extreme temperatures, approaching the
melting point of the metal. Research has shown that
this causes a significant reduction in the implant's
strength. 3 The Biomet® PPS® process does not
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require the implant to be heated to extreme
temperatures. As a result, the strength of the implant
is significantly higher than that of implants coated in
other fashions.
Surface Roughness Promotes a Tight Fit — In order
to achieve solid fixation within the bone, the implant
must fit tightly against the bone. 4' 6 A very rough
surface, such as that of Biomet's PPS@, creates high
friction that "bites" into the bone. As a result of the
very tight fit achieved, many surgeons are comfortable
getting patients on their feet and puffing weight on
their new hip implants on the day of, or the day after,
surgery. This is called "immediate weight-bearing," 6 a
technique surgeons use to help you achieve the
fastest possible recovery. The sooner you put your
muscles to work, the sooner you will resume normal
activities.

"Investigational Device Review," Biomet Inc., September 25,
1986.
2 Hacking, S., et al.: "Relative Contributions of Surface Chemistry
and Topography to the Osseo-Integration of Hydroxyapatite Coated
Implants," Hip Society Annual Meeting, San Francisco, CA, March
2004.
3 Implant strength reduction: Data on file at Biomet Inc.
4 Markel, D.C., et al., "Initial Scratch Fit Stability of Acetabular Cups:
Comparison of Three Porous Coaling Systems," ISTA, San Diego, CA, 1997.
5 Alexander, J., et al., "Choice of Ingrowth Coating Dramatically Affects the Torsional Stability of Cementless Femoral
Stems," Poster Exhibit, 46th Annual Meeting, Orthopaedic Research Society, Orlando, FL, March 12-15, 2000.
6 Andersson, Lena, et al.: "Immediate or Late Weight Bearing After Uncemented Total Hip Arthrnplasty," Journal of
Arthroplasty, Vol. 16, No. 8, 2001, pp. 1063-1065.
l

Femoral and Acetabular Components
The shape and Sizing of the Femoral Implant
Promotes Excellent Matching of Your
Anatomy
Biomet pioneered the use of tapered stems in
total hip replacement in the United States. The
goal of the stem's design and shape is to wedge
tightly near the top of the femur, reducing the
potential for motion between the stem and the
bone, which can cause pain. The inside of the
femur in many patients is funnel-shaped, and the
stem design reflects that shape, with the goal of
creating a tight fit between the bone and the
stem.
The tapered design and line-to-line fit allow the
stresses of walking and other activities to be
transferred to the bone. It is important that the
bone be stressed as you walk. Bone that is not
stressed may atrophy and weaken. Additionally,
Biomet's hip stems are offered in a wide range of
size increments. By providing precise sizing
options, Biomet stems provide your surgeon with
the best chance of achieving optimal fit.
The femoral stem will be paired with an
acetabular component, or socket, completing the
"ball-and-socket" function of your hip. The vast
majority of acetabular components implanted in
the United States are implanted without cement
and are designed to help promote bone in-growth
fixation. Occasionally, a surgeon will use bone
cement to affix a socket, depending on various
factors, including the patient's condition.
Biomet's RingLoc® acetabular components all
employ the PPS@ porous coating technology,

providing the benefits of strength, fixation, and
coating integrity.

Polyethylene, Metal, or Ceramic
Your surgeon has several choices available in articulating surfaces. An articulating surface is
where the motion of the joint actually occurs. In the case of the hip, it is where the head of the
femoral component meets the acetabular socket. In order to provide smooth motion, the
articulating surface must be able to withstand certain activities. Currently, polyethylene, metalon-metal, and ceramic-on-ceramic are the most common articulating configurations offered.
Each has its advantages and its place in the surgeon's repertoire.
Polyethylene: Molded for Optimal Durability
Polyethylene (plastic) is an excellent material for hip articulation. It has been used in
orthopedic implants for decades. Polyethylene, however, can wear over time, generating
debris in the joint. This debris can result in an immunological reaction known as osteolysis,
which can result in the destruction of bone tissue and implant loosening. 1 Not all patients will
display osteolysis, even if polyethylene wear occurs.
Newer methods of manufacturing polyethylene components, invented and patented by Biomet,
have resulted in significant intermediate-term improvements in durability. These components,
which are made from compression molded ArCome polyethylene, have shown up to 40%
wear reduction in actual clinical use. 2
Ceramic-on-Ceramic
Ceramic-on-ceramic is an option for total hip replacement. Manufacturers of ceramic
components promote its high wear resistance, as demonstrated in laboratory testing. However,
there are no long-term data indicating that ceramic-on-ceramic is more durable clinically than
metal- on-metal, another highly durable option.
There are reasons why a surgeon might elect metal-on-metal over ceramic-on-ceramic. First,
ceramic is a glass compound, and as such, exhibits different properties than metal. While
there have been some reports of chipping of ceramic compounds reported in orthopedic
literature, 3-5 no such reports have been published on metal-on-metal components. The high
strength of metal-on-metal components also enables the configuration of more implant design
options than ceramic, which can mean greater range of motion and increased stability.
Schmalzried TP, Kwong LM, Jasty M: Teriprosthetic bone loss in total joint arthroplasty. The role of polyethylene
wear debris and the concept of the effective joint space."
2J Bone Joint Surg 74A:849-863, 1992.
Head, W, et aL: "Mechanical Properties and Clinical Evaluation of lsostatic Molded ArCom Polyethylene," SICOT, San
Diego CA, August 2002.
3Bierbaum, BE., etal., "Ceramic-on-Ceramic Bearings in Total Hip Arthroplasty," Clinical Orthopaedics and Related
Research, Number 405, 2002, pp. 158-163.
4 Garino, J.P., "Modem Ceramic-on-Ceramic Total Hip Systems in the United States: Early Results," Clinical
Orthopaedics and Related Research, October 2000 (379): 41-47.
5liasegawa, M., et aL: "Ceramic Ace tabular Liner Fracture in Total Hip Arthroplasty with a Ceramic Sandwich Cup,"
Journal of Arthroplasty, Vol. 18, No. 5, 2003.
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Because hip implants are subject to wear over time,
Biomet developed an implant designed to withstand the
higher demands of more active lifestyles. Traditionally,
hip replacement implants feature a metal ball that moves
against a polyethylene (plastic) cup. Metal-on-metal hip
replacements feature a metal ball that moves against a
metal cup, and this metal cup is what provides the
additional resistance to wear.
Metal-on-metal components have been used and studied
in orthopedics for over 35 years. When polyethylene
components were introduced, most manufacturers moved
away from all-metal components. However, newer
manufacturing technologies and the desire to improve
durability have created renewed interest in metal-onmetal components. Research has demonstrated the
following advantages of metal-on-metal components:
Wear Reduction - In laboratory testing, all-metal components demonstrated a 99% reduction
in wear over polyethylene cornponents. 1
Design Flexibility: Large Heads Provide Potentially Greater Motion, Stability - Biomet's
metal-on-metal components, known as M2a, provide our engineers great design flexibility. Due
to metal's durability, it is possible to make components that accept large femoral heads. The
advantage is that the M2a may provide greater range of motion than the leading ceramic
design.
Large heads also potentially provide greater resistance to dislocation. The bigger the head, the
greater the potential for improved implant stability at the articular surface. Biomes newest
metal-on-metal hip system, the M2a-Magnum TM has been carefully designed to provide
maximum range of motion, offering the potential for over 160 degrees range of motion. The
Magnum's TM large range of sizes also allows for better replication of a patient's anatomy. Only
metal-on-metal components allow the largest heads to be used throughout the entire range of
implant sizes. With polyethylene and ceramic components, patients benefit from larger heads
only among the larger acetabular sockets. No matter what your physical stature, the M2aMagnum TM system will allow you to benefit from large heads.
,
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There are many factors your surgeon uses when recommending metal-on-metal hip implants.
Only your orthopedic surgeon can determine if you are a candidate for this system or if another
type of implant would better address your unique situation.
1

Data provided by Biomet testing
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Patients / Caregivers
About Arthritis
Knee Replacement

Total hip replacement typically involves inserting a
metal (titanium or cobalt chromium) stem inside the
femur (thighbone) and resurfacing the hip socket with
a metal-on-metal or a metal and plastic (polyethylene)
cup. While total hip replacement is an extremely
effective treatment option for most people, not
everyone is a candidate for the procedure.

Hip Replacement
Hip Products

The alternative surgical option to total hip replacement
is partial hip resurfacing.

Minimally Invasive Technology

The ReCap®
Femoral Resurfacing Head is a metal (cobalt chromium)
cap that resurfaces the head of the femur. This
conservative procedure makes the technique less
invasive than traditional hip replacement surgery. The
ReCap® Head may require a smaller incision and less
bone removal, which can allow you to recover more
quickly and with less pain. The implant can also help
prolong or avoid the need for future total hip
replacement. However, if you should need total hip
replacement in the future, the ReCape Head allows
your surgeon the ability to perform the procedure with a
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less-invasive approach.

Complications
While uncommon, complications can occur during and after surgery. Some complications
include infection, blood clots, implant breakage, misalignment, and premature wear. Although
implant surgery is extremely successful in most cases, some patients still experience stiffness
and pain. No implant will last forever and factors such as the patient's postoperative activities
and weight can affect longevity. Be sure to discuss these and other risks with your surgeon.
The ReCap® Femoral Resurfacing Head is one option available to you and your surgeon. Only
your orthopedic surgeon can determine if you are a candidate for this implant or if another type
of implant would better suit your unique situation.
All trademarks belong to Biomet Manufacturing Corp., unless otherwise noted.
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Defining a New Standard of Living
Although the polyethylene (plastic) liner used in
traditional hip replacements is extremely durable, the
amount of stress that very active people can place on the
liner may lead to premature wear. The M2a-TaperTm
Metal-on-Metal hip implant replaces the traditional
polyethylene liner with a metal liner designed to provide
long-term resistance to wear. This enables you to
continue participating in regular low-impact activities with
less worry about premature wear on your hip
components. Extensive testing has shown that the metal
liner in the M2a-TaperTm system displays 20 to 100 times
the wear resistance of traditional polyethylene lined hip
replacement systems. 1.2 This means there is a greater likelihood that the metal-on-metal hip
can outlast the traditional metal and polyethylene hip.
There are many factors your surgeon uses when recommending metal-on-metal hip implants.
The most important factor is whether you are at risk for premature wear. Only your orthopedic
surgeon can determine if you are a candidate for this system or if another type of implant
would better address your needs and unique situation.
References
1 Data on file at Biomet Orthopedics, Inc.
2 Head WC, et al.; "Comparison of Polyethylene Wear in Machined Versus Molded Polyethylene Liner in RingLoc
Acetabular Cups." Presented at Crucial Decisions in Total Joint Arthroplasty and Sports Medicine, Bermuda, 1999.
All trademarks belong to Biomet Manufacturing Corp., unless otherwise noted.
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Hip Joint Replacement

Patients / Caregivers
About Arthritis
Knee Replacement

Hip replacement surgery removes the arthritic ball of the upper femur
(thighbone) as well as the damaged cartilage from the hip socket. The
ball is replaced by a metal or ceramic ball that is solidly fixed to a stem
inserted into the femur. The socket is replaced with a metal cup, which
is fixed to the acetabulum, or socket.
The implants are designed to create a new, smoothly functioning joint
that prevents painful bone-on-bone contact.
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In total hip joint replacement, the femoral component can be secured to your body in one of
two ways: using bone cement as a grout to affix the components to your bone, or using a
"cementless" component that is specially designed to allow your own bone to grow into the
surface of the implant. Which component your surgeon chooses for you will depend on a
variety of factors, including the condition of your bone tissue. In the United States, the majority
of patients receive cement-free implants.
Biomet offers several types of cement-free hip stems with over 10 years of published clinical
history. These results generally show that Biomet's hips have performed extremely well, with
fewer failures, less thigh pain, and less implant-related bone loss than many other systems
with comparable follow-up. 1 '2.3 In fact, the vast majority of hip stems that are currently available
from other implant manufacturers have no published long-term clinical data, due to the fact
that these designs have not been used clinically for very long. Thus, there are no clinical data
to indicate the long-term success of these implants.
'Head, W. C., etal.: "Twelve Years with a Primary Press-Fit Titanium Stem." AAOS Poster #PE400, March 2001.
R.N., et al.: "10-Year Minimum Follow-Up With a Tapered Titanium Cementless Femoral Component in
Primary Hip Arthroplasty." 9th AAHKS, Paper #3, November 1999.
3Rothman, R.H., et al.: "Total Hip Arthroplasly Using Two Different Cementless Tapered Stems." Clin Orthop, (393):
121-7, December 2001.
2Rothman,
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Porous Coating
Porous Coating Allows Bone to Grow into the Stem
For the cementless femoral component to be stabilized, bone must grow into the stem. Biomet
applies a coating of titanium alloy to its cementless stems. Using a porous plasma spray
known as PPS@ coating, Biomet bombards its implants with small titanium alloy particles,
creating a very rough, three-dimensional coating that allows bone to intertwine with the porous
surface. Research has shown that Biomet's titanium alloy coating is highly biocompatible and
typically generates the desired ingrowth. 1 ' 2
While many implant manufacturers use a porous coating process of some sort, Biomet uses
plasma sprayed titanium alloy exclusively on all its cementless stem implants. Biomet chose
the PPS@ coating process because it provides several advantages, including:
1.

Implant Strength Other methods of coating
implants require that the coating and implant be
heated to extreme temperatures, approaching the
melting point of the metal. Research has shown that
this causes a significant reduction in the implant's
strength. 3 The Biome* PPS@ coating process does
—

rT iplont

Fatigue Strength

not require the implant to be heated to extreme
temperatures. As a result, the strength of the implant
is significantly higher than that of implants coated in
other fashions.
Surface Roughness Promotes a Tight Fit — In order
to achieve solid fixation within the bone, the implant
must fit tightly against the bone.° A very rough
surface, such as that of Biomet's PPS® coating,
creates high friction that "bites" into the bone. As a
result of the very tight fit achieved, many surgeons are
comfortable getting patients on their feet and putting
weight on their new hip implants on the day of, or the
day after, surgery. This is called "immediate weightbearing,"6 a technique surgeons use to help you
achieve the fastest possible recovery. The sooner you
put your muscles to work, the sooner you will resume
normal activities.

"Investigational Device Review," Biomet Inc., September 25,
1986.
2 Hacking, S., et al.: "Relative Contributions of Surface Chemistry
The px•Out ptiOrla speayirig Mum& tsed
and Topography to the Osseo-Integration of Hydroxyapatite Coated
by Biome radios the highest implant fess.te
Implants," Hip Society Annual Meeting, San Francisco, CA, March
strength, as corkwed to other coating rocilvdc.
2004.
3 Implant strength reduction: Data on file at Biomet Inc.
4 Markel, D.C., etal., "Initial Scratch Fit Stability of Ace tabular Cups:
Comparison of Three Porous Coating Systems," ISTA, San Diego, CA, 1997.
5 Alexander, J., etal., 'Choice of Ingrowth Coating Dramatically Affects the Torsional Stability of Cementless Femoral
Stems," Poster Exhibit, 46th Annual Meeting, Orthopaedic Research Society, Orlando, FL, March 12-15, 2000.
6 Andersson, Lena, et al.: immediate or Late Weight Bearing After Uncemented Total Hip Arthroplasty," Journal of
Adhroplasty, Vol. 16, No. 8, 2001, pp. 1063-1065.
I

Femoral and Acetabular Components
The shape and Sizing of the Femoral Implant
Promotes Excellent Matching of Your
Anatomy
Biomet pioneered the use of tapered stems in
total hip replacement in the United States. The
goal of the stem's design and shape is to wedge
tightly near the top of the femur, reducing the
potential for motion between the stem and the
bone, which can cause pain. The inside of the
femur in many patients is funnel-shaped, and the
stem design reflects that shape, with the goal of
creating a tight fit between the bone and the
stem.
The tapered design and line-to-line fit allow the
stresses of walking and other activities to be
transferred to the bone. It is important that the
bone be stressed as you walk. Bone that is not
stressed may atrophy and weaken. Additionally,
Biomet's hip stems are offered in a wide range of
size increments. By providing precise sizing
options, Biomet stems provide your surgeon with
the best chance of achieving optimal fit.
The femoral stem will be paired with an
acetabular component, or socket, completing the
"ball-and-socket" function of your hip. The vast
majority of acetabular components implanted in
the United States are implanted without cement
and are designed to help promote bone in-growth
fixation. Occasionally, a surgeon will use bone
cement to affix a socket, depending on various
factors, including the patient's condition.
Biomet's RingLoc® acetabular components all
employ the PPS® coating porous coating

technology, providing the benefits of strength,
fixation, and coating integrity.

Polyethylene, Ceramic, or Metal
Your surgeon has several choices available in articulating surfaces. An articulating surface is
where the motion of the joint actually occurs. In the case of the hip, it is where the head of the
femoral component meets the acetabular socket. In order to provide smooth motion, the
articulating surface must be able to withstand certain activities. Currently, polyethylene, metalon-metal, and ceramic-on-ceramic are the most common articulating configurations offered.
Each has its advantages and its place in the surgeon's repertoire.
Polyethylene
Polyethylene (plastic) is an excellent material for hip articulation. It has been used in
orthopedic implants for decades. Polyethylene, however, can wear over time, generating
debris in the joint. This debris can result in an immunological reaction known as osteolysis,
which can result in the destruction of bone tissue and implant loosening. 1 Not all patients will
display osteolysis, even if polyethylene wear occurs.
Newer methods of manufacturing polyethylene components, invented and patented by Biomet,
have resulted in significant intermediate-term improvements in durability.
Ceramic-on-Ceramic
Ceramic-on-ceramic implants are another option for total hip replacement. These implants are
typically made from aluminum oxide, the second hardest known substance, and have shown
excellent wear properties, making them suitable for long-term wear resistance.
Bionnet's ceramic-on-ceramic components have demonstrated lower wear when compared to
conventional metal-on-polyethylene, which may allow them to outlast traditional polyethylene
products. 3
Although ceramic-on-ceramic implants can't accommodate femoral heads as large as metalon-metal implants, the largest ceramic-on-ceramic implants still offer high range of motion, a
greater resistance to dislocation, and a marked reduction in wear when compared to
conventional metal-on-polyethylene. 3
Metal-on-Metal
Although hip implants are subject to wear over time, metal-on-metal hip implants are designed
to withstand the higher demands of active lifestyles. These implants feature a metal ball that
glides in a metal cup, which provides additional wear resistance.
Extensive laboratory testing has demonstrated that metal-on-metal hip implants have a 99%
reduction in volumetric wear when compared to conventional metal-on-polyethylene implants. 4
The lower wear potential means metal-on-metal hip implants may outlast traditional
polyethylene, providing another option for patients whose surgeons are concerned about
premature wear.
Metal-on-metal implants can also accommodate a larger femoral head than metal-onpolyethylene or ceramic-on-ceramic implants. This may reduce the risk of dislocation, increase
range of motion and provide greater reduction in wear when compared to smaller implant
heads. 5
I Schmalvied TP, Kwong LM, Jasty M: "Periprosthetic bone loss in total joint arthroplasty. The role of polyethylene
wear debris and the concept of the effective joint space."
3 httplAvvywceramteacom/04237,0125,0406.4005.php
4 Data on file at Biomet Manufacturing Corp. Bench test results not necessarily indicative of clinical performance.
5 McKellop, et al.: In-Vivo Wear of 3 Types of Metal-On-Metal Hip Prostheses During Two Decades of Use. CORR,
329, pp. 128-140, August 1996.
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Biomet provides the widest range of implant choices and sizes available. Our goal is to provide
designs that will address a wide range of patients condition. Only your orthopedic surgeon can
tell you if you're a candidate for joint replacement surgery, and if so, which implant is right for
your specific needs. To learn more about some of our products, choose from the list below.
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Balance@ Hip System
Bi-Metrice Head/Neck Hip System
Bi-Metrice Interloko Hip System
Bi-Metric@ Total Hip System
Integral® 180 Hip System
Integral® CentralizerTM Hip System
Integral® Hip System
M2a-Magnum TM Large Metal Articulation
M2a-Taperrm Metal-on-Metal
Mallory/Head@ Hip System
Osteocap RS@ Total Hip System
Progressive@ Total Hip System
Reach@ Revision Hip System
Recap@ Femoral Resurfacing Head
Rx90@ Total Hip System
Taperloc@ Total Hip System
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Because hip implants are subject to wear over time,
Biomet developed an implant designed to withstand the
higher demands of more active lifestyles. Traditionally,
hip replacement implants feature a metal ball that moves
against a polyethylene (plastic) cup. Metal-on-metal hip
replacements feature a metal ball that moves against a
metal cup, and this metal cup is what provides the
additional resistance to wear.
Metal-on-metal components have been used and studied
in orthopedics for over 35 years. When polyethylene
components were introduced, most manufacturers moved
away from all-metal components. However, newer
manufacturing technologies and the desire to improve
durability have created renewed interest in metal-onmetal components. Research has demonstrated the
following advantages of metal-on-metal components:
Wear Reduction - In laboratory testing, all-metal components demonstrated a 99% reduction
in wear over polyethylene components.'
Design Flexibility: Large Heads Provide Potentially Greater Motion, Stability - Biomet's
metal-on-metal components, known as M2a, provide our engineers great design flexibility. Due
to metal's durability, it is possible to make components that accept large femoral heads. The
advantage is that the M2a may provide greater range of motion than the leading ceramic
design.
Large heads also potentially provide greater resistance to dislocation. The bigger the head, the
greater the potential for improved implant stability at the articular surface. Biomet's newest
metal-on-metal hip system, the M2a-Magnum, has been carefully designed to provide
maximum range of motion, offering the potential for over 160 degrees range of motion. The
Magnum's TM large range of sizes also allows for better replication of a patient's anatomy. Only
metal-on-metal components allow the largest heads to be used throughout the entire range of
implant sizes. With polyethylene and ceramic components, patients benefit from larger heads
only among the larger acetabular sockets. No matter what your physical stature, the M2aMagnum TM system will allow you to benefit from large heads.
There are many factors your surgeon uses when recommending metal-on-metal hip implants.
Only your orthopedic surgeon can determine if you are a candidate for this system or if another
type of implant would better address your unique situation.
1

Data provided by Biomet testing
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Although the polyethylene (plastic) liner used in
traditional hip replacements is extremely durable, the
amount of stress that very active people can place on the
liner may lead to premature wear. The M2a-TaperTm
Metal-on-Metal hip implant replaces the traditional
polyethylene liner with a metal liner designed to provide
long-term resistance to wear. This enables you to
continue participating in regular low-impact activities with
less worry about premature wear on your hip
components. Extensive testing has shown that the metal
liner in the M2a-TaperTm system displays 20 to 100 times
the wear resistance of traditional polyethylene lined hip
replacement systems." This means there is a greater likelihood that the metal-on-metal hip
can outlast the traditional metal and polyethylene hip.
There are many factors your surgeon uses when recommending metal-on-metal hip implants.
The most important factor is whether you are at risk for premature wear. Only your orthopedic
surgeon can determine if you are a candidate for this system or if another type of implant
would better address your needs and unique situation.
References
Data on file at Biomet Orthopedics, Inc.
2 Head WC, etal.; "Comparison of Polyethylene Wear in Machined Versus Molded Polyethylene Liner in RingLoc
Acetabular Cups." Presented at Crucial Decisions in Total Joint Arthroplasty and Sports Medicine, Bermuda, 1999.
All trademarks belong to Biomet Manufacturing Corp., unless otherwise noted.
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ReCap® Femoral Resurfacing Head
Patients & Caregivers
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Total hip replacement typically involves inserting a
metal (titanium or cobalt chromium) stem inside the
femur (thighbone) and resurfacing the hip socket with
a metal-on-metal or a metal and plastic (polyethylene)
cup. While total hip replacement is an extremely
effective treatment option for most people, not
everyone is a candidate for the procedure.

Hip Replacement
Hip Products

The alternative surgical option to total hip replacement
is partial hip resurfacing.

Minimally Invasive Technology

The ReCapli)
Femoral Resurfacing Head is a metal (cobalt chromium)
cap that resurfaces the head of the femur. This
conservative procedure makes the technique less
invasive than traditional hip replacement surgery. The
ReCape Head may require a smaller incision and less
bone removal, which can allow you to recover more
quickly and with less pain. The implant can also help
prolong or avoid the need for future total hip
replacement. However, if you should need total hip
replacement in the future, the ReCap® Head allows
your surgeon the ability to perform the procedure with a
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less-invasive approach.
Complications
While uncommon, complications can occur during and after surgery. Some complications
include infection, blood clots, implant breakage, misalignment, and premature wear. Although
implant surgery is extremely successful in most cases, some patients still experience stiffness
and pain. No implant will last forever and factors such as the patient's postoperative activities
and weight can affect longevity. Be sure to discuss these and other risks with your surgeon.
The ReCap® Femoral Resurfacing Head is one option available to you and your surgeon. Only
your orthopedic surgeon can determine if you are a candidate for this implant or if another type
of implant would better suit your unique situation.
All trademarks belong to Biomet Manufacturing Com., unless otherwise noted.
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• Mary Lou Retton's Patient Testimonial
• Find a Surgeon in Your Area

About Arthritis
Knee Replacement
Hip Replacement
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Find A Doctor
Patient Stories
My Rapid Recovery
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Questions About Joint
Replacement

Because hip implants can wear over time, Biomet
developed an implant designed to address the higher
demands of more active lifestyles. Traditionally, hip
replacement implants feature a metal ball that moves
against a polyethylene (plastic) cup. Metal-on-metal hip
replacements feature a metal ball that moves against a
metal cup. This metal cup is what provides the additional
resistance to wear.
Metal-on-metal components have been used and studied
in orthopedics for over 35 years. When polyethylene
components were introduced, most manufacturers
moved away from all-metal components. However,
newer manufacturing technologies and the desire to improve wear capabilities have created
renewed interest in metal-on-metal components. Research has demonstrated the following
advantages of metal-on-metal components: '
Wear Reduction In laboratory testing, all-metal components demonstrated a 99% reduction
in wear over conventional polyethylene components.'
-

Life After Surgery

Large Heads Provide Potentially Greater Motion, Stability Biomet's M2a-Magnum TM
Metal-on-Metal Hip has a wide range of size options. The size options allow surgeons to
choose the largest possible implant for each patient.
-

Caregivers Guide
Clinical Trials

• Large heads (ball portion of implant) potentially provide greater resistance to dislocation
and improved implant stability.
• Biomet's M2a-Magnumn" metal-on-metal hip system has been carefully designed to
provide maximum range of motion, offering the potential for over 160 degrees range of
motion.'
• The M2a-Magnum TM hip's large range of sizes allows for better replication of a patients
anatomy. Only metal-on-metal components allow the largest heads throughout the
entire range of implant sizes. No matter what your physical stature, the M2a-Magnum TM
system will allow you to benefit from large heads.

Patient Risk Information

There are many factors your surgeon uses when recommending metal-on-metal hip implants.
Only your orthopedic surgeon can determine if you are a candidate for this system or if another
type of implant would better address your unique situation.
If you have questions regarding the M2a MagnumTm Hip, please speak with an orthopedic
surgeon or search for a surgeon in your area. Click here for patient risk information.
-

Only an orthopedic surgeon can determine what treatment is appropriate. Individual results of
total joint replacement may vary. The life of any implant will depend on your weight, age,
activity level, and other factors.
1

Data on file at Biomet. Bench test results are not necessarily indicative of clinical performance.
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Hip Replacement
owl onnomum,mingengPatients & Caregivers
About Arthritis

Biomet provides the widest range of implant choices and sizes available. Our goal is to provide
designs that will address a wide range of patients' condition. Only your orthopedic surgeon can
tell you if you're a candidate for joint replacement surgery, and if so, which implant is right for
your specific needs. To learn more about some of our products, choose from the list below.

Hip Products

Knee Replacement
Hip Replacement
Hip Products
Minimally Invasive Technology
Questions for My Surgeon
Why Choose Biomet
Shoulder Replacement

•
•
•
•
•
•
•
•
•
•

M2a-Magnum TM Large Metal Articulation
Balance® Hip System
Bi-Metric® Total Hip System
E-PolyTM Vitamin E Polyethylene and Regenerex® Porous Metal
Integral® Hip System
Mallory/Head® Hip System
Reach® Revision Hip System
ReCap® Femoral Resurfacing Head
Rx90® Total Hip System
Taperloc® Total Hip System

Elbow Replacement
Hand/Wrist
Find A Doctor
Patient Stories
My Rapid Recovery

Other Biomet Joint Replacement Products
•
•
•
•

2001

Medical Professionals I Company

Knee Replacement
Shoulder Replacement
Elbow Replacement
Hand/Wrist

Online Seminars
Questions About Joint
Replacement
Life After Surgery
Caregivers Guide
Clinical Trials
Patient Risk Information
Home Page Site Map I Contact Us I Privacy Policy I Legal Notice
© Copyright 2001-2008 Biomet, Inc. All rights reserved.
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Patients & Caregivers
About Arthritis
Knee Replacement

Total hip replacement typically involves inserting a
metal (titanium or cobalt chromium) stem inside the
femur (thighbone) and resurfacing the hip socket with
a metal-on-metal or a metal and plastic (polyethylene)
cup. While total hip replacement is an extremely
effective treatment option for most people, not
everyone is a candidate for the procedure.

Hip Replacement
Hip Products

The alternative surgical option to total hip replacement
is partial hip resurfacing.

Minimally Invasive Technology

The ReCap®
Femoral Resurfacing Head is a metal (cobalt chromium)
cap that resurfaces the head of the femur. This
conservative procedure makes the technique less
invasive than traditional hip replacement surgery. The
ReCape Head may require a smaller incision and less
bone removal, which can allow you to recover more
quickly and with less pain. The implant can also help
prolong or avoid the need for future total hip
replacement. However, if you should need total hip
replacement in the future, the ReCap® Head allows
your surgeon the ability to perform the procedure with a

Questions for My Surgeon
Why Choose Biomet
Shoulder Replacement
Elbow Replacement
Hand/Wrist
Find A Doctor
Patient Stories
My Rapid Recovery
Questions About Joint
Replacement
Life After Surgery
Caregivers Guide
Clinical Trials
Patient Risk Information

less-invasive approach.
Complications
While uncommon, complications can occur during and after surgery. Some complications
include infection, blood clots, implant breakage, misalignment, and premature wear. Although
implant surgery is extremely successful in most cases, some patients still experience stiffness
and pain. No implant will last forever and factors such as the patient's postoperative activities
and weight can affect longevity. Be sure to discuss these and other risks with your surgeon.
The ReCap® Femoral Resurfacing Head is one option available to you and your surgeon. Only
your orthopedic surgeon can determine if you are a candidate for this implant or if another type
of implant would better suit your unique situation.
All trademarks belong to Biomet Manufacturing Corp., unless otherwise noted.

Home Page I Site Map I Contact Us I Privacy Policy I Legal Notice
C Copyright 2001-2008 Biomet, Inc. All rights reserved.
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Research Joint Replacement / Hip Pain

Learn
About Arthritis
Research
Joint Replacement

Hip ReOcement Products
Active ArticulationTM El® Dual Mobility Hip System

Knee Pain

El Antioxidant Infused Technology

Hip Pain

El@ Antioxidant Infused Technology and Regenerex® Porous Metal

Hip Pain Overview

M2a-MagnumTM Metal-on-Metal Hip

Hip Treatment Options

Taperloc® Hip System - Over 20 years of clinical heritage

Hip Joint Replacement
Hip Replacement Products
Hip Education Seminar
Life After Surgery
Questions & Answers
Frequently Asked
Questions - Knee and Hip
Joint Replacement
Technology

Shoulder Pain
Elbow Pain
Hand/Wrist Pain

Find a Doctor In Your Area.
Search for doctors in your area
by Zip Code.

Request an informative
brochure to
help you make
an educated
decision about
your treatment
options.

Patient Risk
Information
Caregivers Guide
Exercise Modules
Patient Assessment
Form

Hear VVhat Patients
Just Like You
Have To Say
Take
the Next Step
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United States : Medical Professionals I Patients and Caregivers

Learn
About Arthritis
Research
Joint Replacement
Knee Pain
Hip Pain
Hip Pain Overview
Hip Treatment Options
Hip Joint Replacement

search

Hip Pain / Hip Replacement Products

M2a-Magnum'
Metal-on-Metal Hip
Traditionally, hip replacement implants feature a metal ball that
moves against a polyethylene (plastic) cup. Metal-on-metal hip
replacements feature a metal ball that moves against a metal
cup. This metal cup is what provides the additional resistance
to wear.

Hip Replacement Products
Hip Education Seminar
Life After Surgery
Questions & Answers
Frequently Asked
Questions - Knee and Hip
Joint Replacement
Technology

Shoulder Pain

Metal-on-metal components have been used and studied in
orthopedics for over 35 years. When polyethylene components
were introduced, most manufacturers moved away from allmetal components. However, newer manufacturing
technologies and the desire to improve wear capabilities have
created renewed interest in metal-on-metal components.
Research has demonstrated the following advantages of metalon-metal components:

Patient Risk Information
M2a-MagnumTU Metal-on-

Metal Hip
01-50-0960

Elbow Pain
Hand/Wrist Pain

Wear Reduction - In laboratory testing, all-metal
components demonstrated a 99% reduction in wear over

Patient Risk
Information

conventional polyethylene components, 1

Caregivers Guide
Exercise Modules
Patient Assessment
Form

Hear What Patients
Just Like You
Have To Say
Take
the Next Step

Large Heads Provide Potentially Greater Motion,
Stability - Biomet's M2a-Magnum TM Metal-on-Metal Hip
has a wide range of size options. The size options allow
surgeons to choose the largest possible implant for each
patient.

Additional Information
M2a-Magnum TM Metal-onMetal Hip Animation
Mary Lou Retton's
Patient Testimonial

Large heads (ball portion of implant) potentially provide greater resistance to dislocation
and improved implant stability.
Biomet's M2a-Magnum TN metal-on-metal hip system has been carefully designed to
provide maximum range of motion, offering the potential for over 160 degrees range of
motion. 1
The M2a-Magnum TM hip's large range of sizes allows for better replication of a patient's
anatomy. Only metal-on-metal components allow the largest heads throughout the entire
range of implant sizes. No matter what your physical stature, the M2a-MagnumTM system
will allow you to benefit from large heads.
There are many factors your surgeon uses when recommending metal-on-metal hip implants.
Only your orthopedic surgeon can determine if you are a candidate for this system or if another
type of implant would better address your unique situation.

,g(‘-',

If you have questions regarding the M2a-Magnum TM Hip, please speak with an orthopedic
surgeon or search for an orthopedic surgeon in your area.
Only an orthopedic surgeon can determine what treatment is appropriate. Individual results of
total joint replacement may vary. The life of any implant will depend on your weight, age, activity
level, and other factors.
To find out more about metal-on-metal hip implants, visit the FDA website, available here.
Biomet is a manufacturer of orthopedic implants and does not practice medicine. Only an orthopedic surgeon can
determine what treatment is appropriate. Individual results of total joint replacement may vary. The life of any implant will
depend on your weight, age. activity level, and other factors. For more information on risks, warnings, and possible
adverse effects, see the Patient Risk Information section found within Biomet.com . Always ask your doctor if you have
any questions regarding your particular condition or treatment options.

Data on file at Biomet Bench test results are not necessarily indicative of clinical performance.

Where would you like to go next?
Hip Pain : Hip Replacement Products
Research Joint Replacement
Joint Replacement Home
Main Patient Page
Find-a-Doctor Directory
Request Additional Information

Find a Doctor In Your Area.
Search for doctors in your area
by Zip Code.

Request an intomiative
brochure to
help you make
an educated
decision about
your treatment
options.
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Court File No. CV-10-415755-00CP
ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET
MANUFACTURING CORP., BIOMET US RECONSTRUCTION, LLC
and BIOMET CANADA INC.
Defendants
Proceedings under the Class Proceedings Act, 1992, S.O. 1992, c.6
AFFIDAVIT OF TERRI RETZLER
I, Terri Retzler, of the Town of Paris, in County of Brant, in the Province of Ontario,
MAKE OATH AND SAY AS FOLLOWS:
1.

I am a Project Manager with Crawford Class Action Services, a Canadian class

action legal noticing and settlement administration firm. I have knowledge of the facts
stated in this affidavit. Where facts are not within my personal knowledge, I have stated
the source of my information and I believe those facts are true.
2.

I have been employed by Crawford Class Action Services since 2006. Prior to

that, I was employed by Crawford starting in 1999 in Head Office Administration and
achieved my Certified Insurance Professional designation in 2007. Since 2006, in my
roles as an Assistant Project Manager and subsequently a Project Manager, I have
developed expertise in class action noticing and process development.

3.

Crawford has been appointed to plan and execute numerous court appointed class

action legal notice programs across Canada. Attached as Exhibit A is a list of notice
programs executed by Crawford.
4.

I have been asked to consider what would be the most effective and efficient

means of providing notice to class members in this case, if the action is certified. I
understand that the proposed class definition is as follows:
"All persons who were implanted in Canada with metal-on-metal hip
implant systems known as the M2a 38 (the "38"), the M2a Magnum (the
"Magnum"), the ReCap Femoral Resurfacing System, and any other
Biomet metal-on-metal hip implant system (collectively, the "Biomet
Implants"), or any of the Biomet Implant components including heads,
stems, tapers, sleeve adaptors and shells ("Implants Patients"); and
All other persons who by reason of a personal relationship to an Implant
Patient have standing pursuant to s.6(1) of the Family Law Act R.S.O.
1990, c. F.3, or equivalent legislation in other provinces and territories as
set out in Schedule "A". ("Family Law Claimants")."
5.

I understand that approximately 9,647 Biomet metal-on-metal hip implants have

been sold in Canada.
6.

I provided an affidavit, sworn May 16, 2013, in support of a proposed notice plan

in a nationally certified class action, Jones v. Zimmer GMBH et al (the "Jones Action").
7.

The Jones Action involved allegations, similar to the present action, that the

defendant manufacturers had sold an allegedly defective metal-on-metal hip implant
which was subject to premature failure. The Jones Action involved 4,941 hip implants
sold by the defendant manufactures in Canada.
8.

In the Jones Action, the defendant manufacturers did not have a list or registry of

the names and addresses of patients who had received their implant. Rather, the
defendants in that case had a list of hospitals which had purchased the implant. Those
hospitals in turn had tracking systems in place that could be used to identify and notify
patients who had been implanted with the device.

2

9.

I have been asked to assume that the same is true with respect to the defendants in

the present case. That is, that Biomet does not have a list or registry of the names and
addresses of patients who received their implant, but that Biomet will know which
hospitals purchased the implant, and those hospitals in turn have the ability to notify and
identify patients implanted in the implant.
10.

I note that if Biomet does in fact have a list or registry of the names and addresses

of patients who were implanted with its product, then obviously such information should
be utilized in designing an appropriate notice program. I will proceed on the basis
however that such a list or registry does not exist.
11.

It was my opinion in the Jones Action that a direct mail notice program,

implemented by hospitals which could forward the notice to patients, would be effective,
efficient and workable. Also, the privacy of patients would be protected, as it is the
hospitals who forward the notice, and it is the patients who then decide what to do with
that information.
12.

I am informed by Douglas Lennox, counsel for the plaintiff in the Jones Action,

that the notice plan was subsequently approved by Mr. Justice Bowden of the British
Columbia Supreme Court on June 26, 2013, and that it has since been implemented.
13.

I am further informed by Mr. Lennox that the results of the notice plan in Jones

are as follows:
(a)

the hospitals confirmed mailing the notice to 2,575 patients;

(b)

33 letters containing the notice were returned to the hospital due to a non-

current address;
(c)

1,083 class members delivered opt-in requests in response to the notice

program; and
(d)

total reimbursements to the hospitals for the notice program were $8,780.

3
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14.

Based on my experience, the notice program in the Jones Action was highly cost

effective. Indeed, it is difficult to envisage any other means of notice which would reach
a comparably high percentage of class members at anything close to that cost.

15.

Put another way, if notice had disseminated in the Jones Action by way of media

publication through some combination of newspapers, magazines, interne, radio, and/or
television, instead of direct notice, the cost of notice may exceed $500,000, and such
media notification may still not reach the same high percentage of class members.

16.

Given the success of the notice program in the Jones Action, it would be my

recommendation that the same type of notice program be instituted in the present case, if
certified. Experience has shown that a direct mail program implemented by the hospitals
will reach a substantial number of class members at a low cost. Other possible forms of
notice are unlikely to be as effective, even at many times the cost.
17.

I am aware that in giving my opinion to the court, I have a duty to assist the court

and not to be an advocate for any party. I have sworn this affidavit in conformity with
that duty and I will, if called on to give oral or written testimony, give that testimony in
conformity with that duty.

SWORN before me at the
City of Waterloo,
in the Province of Ontario,
this 7th day of August, 2014.
Tern Retzler
A Commissioner, etc.
Shawn Patrick Gilhula, a COMIllisSi000f, etc,
Province of Ontario kx Crawford &
Company (Canada) Inc.
Expires March 20, 17.
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This is Exhibit "A" to the Affidavit of
TERRI RETZLER
Sworn the 7th day of August, 2014

/J44

A COMMI IONER FOR TAKING AFFIDAVITS
Shawn Patrick Melo, a Commistioeer,
Province of Ontario kw Crawford &
Company (Canal Inc.
Expires March 28, 17.

Crawford Class Action Services has handled the following Notice Programs:

1. Cotter v. Levy, (Ontario) Class Action Reference
> Published Notice in English print media
> Direct Mail - 9,500 notice pamphlets created and delivered to every residence and
business within court approved geographical area.
2. Walkerton (Ontario) Government Alternate Compensation Plan
> Published Notice in English print media
> Direct Mail - 20,000 notice pamphlets created and delivered to every residence and
business within court approved geographical area.
> Placement on Administrator's Website
3. Walkerton (Ontario) Class Action Compensation Plan
> Published Notice in English print media
> Direct Mail - 20,000 notice pamphlets created and delivered to every residence and
business within court approved geographical area.
> Placement on Settlement Administration Website
> Executed the Objector Administration
> Executed the Opt Out Administration
4. Centerpulse Hip Replacement (Quebec) Class Action Settlement
> Published Notice in English and French print media
> Placement on Settlement Administration Website
> Executed the Objector Administration
> Executed the Opt Out Administration
5. Ponderal (National class) Diet Drug Class Action Settlement
> Published Notice in English print media
> Placement on Settlement Administration Website
> Executed the Opt Out Administration
6. Ponderal (Quebec) Diet Drug Class Action Settlement
> Published Notice in English and French print media
> Placement on Settlement Administration Website
> Executed the Opt Out Administration
7. Bausch and Lomb (Quebec) Class Action Settlement
> Published Notice in English and French print media

117
> Placement on Settlement Administration Website
> Executed the Objector Administration
> Executed the Opt Out Administration
8. Maytag Neptune Front Loading Washing Machines (National Class) Class Action
Settlement
> Published Notice in English and French print media
> Placement on Settlement Administration Website
> Direct mail 100,000 English and French Notices to known class members.
> Executed the Objector Administration
> Executed the Opt Out Administration
9. Capers Hep A (British Columbia) Class Action Settlement.
> Published Notice in English print media
> Placement on Settlement Administration Website
D Executed the Objector Administration
> Executed the Opt Out Administration
10. Caputo (Tobacco) Class Action
> Designed comprehensive Notice Program to reach 5.8 Million Class Members across
Canada using print, radio and television media.
11. Ward v. Attorney General of Canada
> Designed a comprehensive Notice Program using print media, military association,
Canadian, Royal Legion websites and local outreach programs with informational notice
kit to reach over 400,000 Canadian, U.K., and U.S. soldiers and civilians who had been
present at Canadian Forces Base Gagetown from 1956 to 2005. Notice approved by
Supreme Court of Newfoundland and Labrador. Awaiting implementation.
12. Indian Residential Schools — Phase I and Phase II Notice Programs
> Executed Phase I and II IRS Notice Programs across Canada and Territories.
> The most comprehensive notice programs in Canadian Class Action Litigation History.
> 108,298 mailings were sent directly to individuals.
> 96,701 were sent in English/French and 11,597 were in English/French/Inuktitut.
> 16,000 individual notice packages were shipped in bulk to lawyers to mail to clients.
> Of these, 14,500 were in English/French and 1,500 were in English/French/Inulctitut.
> Law firms were sent 568 cover letters with Notices requesting them to alert additional
clients. Of these, 545 were in English/French and 23 were in English/French/Inuktitut.
> Relevant organizations were sent 1,440 notice packages requesting assistance reaching
out to those in the community they have contact with. Of these, 1,218 were in
English/French and 222 were in English/French/Inuktitut.

> Bulk shipments were sent, by request, to community outreach programs for on-theground distribution. A total of 30,075 notice packages were requested by community
outreach implementers. Of these, 28,075 were in English/French, and 1,800 were in
English/French/Inuktitut.
D Executed the Objector Administration
> Executed the Opt Out Administration

13. Amex Bank (Quebec) Class Action — Notice of Authorization
> Published Notice in English print media
14. Boliden Securities — National Class Certification and Settlement
> Published Notice in English and French print media
D Executed the Objector Administration
D Executed the Opt Out Administration

15. Frey v. BCE Inc., 2006 SKQB 328,120061 12 W.W.R. 545, 282 Sask. R. 1,32
C.F.C. (6th) 223
D Designed comprehensive Notice Program to reach 16 Million Class Members across
Canada using direct mail, print and intemet media.
16. In re Bernard Vincent Campbell, Sharle Edward Widenmaier, Lenard Roy Link
and William A. Heidi v. Attorney General of Canada and the Minister of National
Defence.
D Designed comprehensive Notice Program to reach 2,000 class members across
Canada including estates, for injury as a result of/or exposure to chemical or
biological warfare compounds between 1940 and 1976.
17. In re Bill Sauer v. the Attorney General of Canada on behalf of Her Majesty the
Queen in Right of Canada as represented by The Minister of Agriculture, John Doe,
Jane Doe, and Ridley Inc.
> Designed and executed comprehensive Notice Program to reach 100,000 commercial
farmers of cattle across Canada re BSE or Mad Cow Disease Class Action against the
government of Canada.
D Notice placement in English and French print media
> Executed the Objector Administration
Executed the Opt Out Administration

>

18. Donald Bern eche Partie Requerante c. Procureur General du Canada (PGC)-etMinistere de L'Agriculture et de L'Agroalimentaire du Canada (MAAC) -et- Ridley
Inc. (Feed-Rite Lid.) Partie Intim&

1
D Designed and executed comprehensive Notice Program to reach 10,000 Quebec
commercial farmers of cattle re BSE or Mad Cow Disease Class Action against the
government of Canada.
D Notice placement in English and French print media
> Executed the Objector Administration
D Executed the Opt Out Administration
19. Alison Coreless and KPMG LLP Overtime Redress Plan
D Designed and executed comprehensive Notice Program to reach 15,000 current and
former employees of KPMG across Canada and Internationally.
D Notice placement in English and French print media
> Notice placement - English and French websites
D Executed the Opt Out Administration
20. Alison Coreless v. KPMG LLP (Class Action Settlement)
> Designed and executed comprehensive Notice Program to reach 15,000 current and
former employees of KPMG across Canada and Internationally.
Notice
placement in English and French print media
D
> Executed the Objector Administration
D Executed the Opt Out Administration
21. Stewart et al. v. General Motors of Canada Limited et al.
D Designed and executed comprehensive Notice Program to reach 100,000 class members
across Canada, including Quebec, in a class action against GM Canada alleging nylon
intake manifold gaskets installed in certain GM vehicles were defective
> Notice placement in English and French print media
> Executed the Objector Administration
D Executed the Opt Out Administration
22. Prepulsid
> Designed and executed comprehensive Notice Program to reach class members across
Canada, including Quebec, in a class action against Johnson and Johnson alleging drug
was defective
> Notice placement in English and French print media
> Executed the Objector Administration
D Executed the Opt Out Administration
23. In re Bill Sauer v. the Attorney General of Canada on behalf of
Her Majesty the Queen in Right of Canada as represented by The Minister of
Agriculture, John Doe, Jane Doe, and Ridley Inc.

t",

> Published Notice in English and French print media
> Executed the Opt Out Administration (Quebec only)
24. DoImage v. Province of Ontario (Hu ronia Regional Centre Class Action)
D 4,951 mailings were sent directly to individuals
> 384 notice packages mailed to community agencies
> Executed the Opt Out Administration
25. GM Canada Retirees Health Care Benefit

) 27,937 mailings were sent directly to individuals
> Published Notice in French print media
> Executed the Opt Out Administration
26. Indian Residential Schools — IAP Deadline and TRC Notice

D 89,834 mailings were sent directly to individuals
27. McKillop v. Province of Ontario (Rideau Regional Centre Class Action)
D 5,649 mailings were sent directly to individuals
> 327 notice packages mailed to community agencies
> Executed the Opt Out Administration
28. Bechard v. Province of Ontario (Southwestern Regional Centre Class Action)

D 2,303 mailings were sent directly to individuals
> 327 notice packages mailed to community agencies
> Executed the Opt Out Administration
29. Money Concepts Settlement
>
>
>
>

1,085 mailings were sent directly to individuals
Published Notice in English print media
Executed the Opt Out Administration
Executed Claims Administration
30. Seed v. Province of Ontario (W. Ross MacDonald Class Action)

> Over 5,000 mailings were sent directly to individuals
> 28 notice packages emailed to community agencies
> Executed Opt Out Administration
31. Toyota EL Settlement

> 1.3 million mailings were sent directly to individuals

> Ongoing Claims Administration
32. Regional Centre Class Actions — Settlement Approval and Claims Process
DoImage v. Province of Ontario (Huronia Regional Centre Class Action)
McKillop v. Province of Ontario (Rideau Regional Centre Class Action)
Bechard v. Province of Ontario (Southwestern Regional Centre Class Action)
> Collectively 20,556 mailings were sent directly to individuals
> 1,739 notice packages were directly sent to agencies
> Ongoing Claims Administration
33. Regional Centre Class Actions — Deadline Extension
Dolmage v. Province of Ontario (Huronia Regional Centre Class Action)
McKillop v. Province of Ontario (Rideau Regional Centre Class Action)
Bechard v. Province of Ontario (Southwestern Regional Centre Class Action)
> Collectively 16,738 mailings were sent directly to individuals
> 1,089 notice packages were directly sent to agencies
> Ongoing Claims Administration
34. Canadian eBook Class Action
> Published Notice in print media
> Online and social media distribution (banner ads, Facebook, Twitter)

;

Court File No. CV-10-415755-00CP

ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET
MANUFACTURING CORP., BIOMET US RECONSTRUCTION, LLC
and BIOMET CANADA INC.
Defendants
Proceedings under the Class Proceedings Act, 1992, S.O. 1992, c.6
AFFIDAVIT OF LORNA MURPHY
I, Lorna Murphy, of the Town of Furry Creek, in the Province of British Columbia,
MAKE OATH AND SAY AS FOLLOWS:
1.

I have knowledge of the facts stated in this affidavit. Where facts are not within

my personal knowledge, I have stated the source of my information and I believe those
facts are true.
2.

I am a Registered Nurse licensed in the province of British Columbia with the

College of Registered Nurses of BC. I have been employed in the nursing profession
since 1973. I am currently employed as the Equipment & Supply Coordinator in the
Operating Room at BC Children's Hospital. I have worked at hospitals in British
Columbia and Quebec, and am experienced with hospital procedures concerning the
acquisition, tracking and safety of medical devices. A copy of my curriculum vitae is
attached as Exhibit A.

3.

I have been asked by the plaintiff to provide an expert opinion on the feasibility of

hospitals providing notice of certification to their patients who had been implanted with a
Biomet hip implant. A copy of my report is attached as Exhibit 13.
4.

I am aware that in giving my opinion to the court, I have a duty to assist the court

and not to be an advocate for any party. I have sworn this affidavit in conformity with
that duty and I will, if called on to give oral or written testimony, give that testimony in
conformity with that duty.

SWORN before me at the
City of Vancouver,
in the Province of British Columbia, )
this 15th day of August, 2014.

A Commissioner, etc.
r
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Professional Employment
2008 — Present

Legal Nurse/Healthcare Consultant

LMurphy Consulting
Furry Creek, British Columbia
Providing expert opinion on nursing standards of care through medical record review,
interpretation & analysis in any case where health, illness or injury is an issue

2009 — Present

Registered Nurse Perioperative

Provincial Health Services — Coordinator Equipment and Supplies
BC Children's Hospital/ Vancouver
•
•

•
•

Selects, evaluates and introduces new equipment and supplies to the Surgical Services
areas.
Monitors and maintains current equipment and supplies, ensuring continual inventory,
accurate purchases and quality assurance records .and adherence to applicable
standards for device procurement and reprocessing
Drafts annual and 5 year Capital Equipment Plans based on input from program leaders,
physicians and CRN's.
Recruits, hires, and supervises assigned support staff and manages employee
performance.

2003 — 2008

Clinical Specialist

TS03
Quebec City, Quebec
•
•
•
•

Responsible for training Medical Device Reprocessing personnel on a new
environmentally friendly low temperature sterilization technology
Coordinated Clinical trials.
Organized and delivered training programs to customer base across Canada
Maintained currency with Canadian and American standards setting organizations
related to Medical Device Reprocessing

1997-2003

Clinical Education Specialist

STERIS Canada
Toronto, Ontario
•

Provided clinical expertise and technical support for STERIS systems and product lines to all
customers in Canada and the western seaboard of the United States, from Alaska to Hawaii
as well as International Dealer Representatives.

CV-LMurphy, 2014
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•
•
1
1

•

Peveloped and conducted regular training sessions to the Sales/Service/Customer Support
employees in the Canadian organization.
Participated as a faculty member providing lectures on sterilization technologies at the
annual 2 & 3 day seminars conducted across the United States.
Offered clinical consultation on department performance in relation to current applicable
industry standards, related to endoscope and medical device reprocessing as well as
general work flow of the MDR/Operating Room and Endoscopy Departments.

1991 — 1997

Manager, Central Processing

Lions Gate Hospital,
North Vancouver, BC
•
•
•

Managed a staff of 20 Medical Device Reprocessing personnel.
Developed policy/procedure manuals for the Operating Room & Central Processing
related to medical device reprocessing
Implemented a Workload Management System, an Event Related Sterility Assurance
Monitoring system and an Asset Management program for equipment acquisition, repair
and maintenance

1990— 1991

Independent Consultant

Vancouver, BC
•

•

Conducted a cost—benefit analysis of reusable versus disposable surgical drapes which
included an environmental impact study for Vancouver General Hospital Operations
Division. The published work has become a benchmark tool in the industry.
Assisted J&J ASP division with the implementation of new sterilization technology by
providing training session to operating room and medical device reprocessing personnel
in Alberta and Saskatchewan

1987-1990

Vancouver General Hospital

Manager — Sterile Supply

Vancouver, BC
•
•
•

Created a case cart classification system to streamline instrument set identification for
rapid reprocessing.
Coordinated a two year research study on a new sterilization technology which is
widely available today.
Established a surgical instrument inventory and maintenance control system

1973 — 1986
Vancouver, Montreal, London, England
Staff Nurse
• 1982— 1986 BC Children Hospital, Operating Room - Neurosurgery Team Leader
• 1979 — 1982 Vancouver General Hospital, Operating Room - All surgical specialities
• 1977 — 1979 Vancouver General Hospital, Surgical Day Care Unit — admission,
perioperative and post-anaesthesia recovery.
• 1975 - 1977 Intensive Care Unit, Vancouver General Hospital
CV-LMurphy, 2014
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•
•

1974— 1975 Hospital for Sick Children, Great Ormond Street, London, RSN Surgery
& Cardiac Intensive Care
1973— 1974 Montreal Neurological Institute, Montreal, Surgery Unit

Education
•
•

University of British Columbia,
Vanier College, Montreal;

Bachelor of Science in Nursing — 1986
Nursing Diploma 1973

Professional Development
•
•
•
•
•
•

Legal Nurse Investigator— LNI Institute, Inc
Product Safety Specialist — LNI Institute, Inc
Legal Nurse Courses Expert Curriculum — RN Market
The Forensics Workshop — RN Market
Advanced Legal Nurse Consulting — Legal Nurse Education - CanLNC
Introduction to Legal Nurse Consulting Legal Nurse Education - CanLNC

Memberships and Associations
•
•
•
•
•
•
•
•
•

Active member in good standing with the College of Registered Nurses of British
Columbia
Member of the Canadian Nurses Association
Member of the Association of Registered Nurses of British Columbia
Member of the Perioperative Registered Nurses Association of British Columbia
Member of the Operating Room Nurses Association of Canada
Member of the American Operating Room Nurses
Member of the American Association of Legal Nurse Consultants - AALNC
Member of the Canadian Standards Association subcommittee on Steam Sterilization /
Medical Device Reprocessing
Associate Member of the International Association of Healthcare Central Service
Materiel Management

Publications
•

Canadian Operating Room Nursing Journal, Vol. 24 #2 June 2006 "Ozone - The Latest
Advance in Sterilization of Medical Devices."

•

Focus, Fall/winter 1994 "New Methods of Sterilization for Temperature and Pressure
Sensitive Devices".

•

Journal of Healthcare Material Management, Vol.11 #3 April 1993 "Cost Benefit Study

on Reusable and Disposable OR Draping Materials'.

CV-LMurphy, 2014
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•

Journal Institute of Sterile Service Management Vol. 3 #4 Oct/Nov/Dec 1992
"Comparison of Draping Material for Surgery — An Operating Room Linen Study".

•

Canadian Operating Room Nursing Journal, Vol.3 #5 Oct/Nov 1985 "Parasagittal
Transcallosal Craniotomy".

Presentations
•

BC LNC Network Seminar, New Westminster, BC, March 2011, "Setting Yourself Up For
Success as a Legal Nurse Consultant."

•

STERIS 2 & 3 day Education programs across the United States from 1997 —2003
Speaking on Steam Sterilization, Low Temperature Sterilization and various Infection
Prevention and Control topics

•

Telemedicine Program, December 1995. "Event Related Sterility."

•

World Conference on Central Service, Amsterdam, August 1995. "Implementing Event
Related Sterility — Lion's Gate Hospital's Experience."

•

Operating Room Nurses Association of Canada 14th National Conference, Vancouver,
BC, May 1995. New Technologies — New Times."

•

World Symposium on Central Service in Hospitals, Vancouver, BC, May 1992. "A Cost
Benefit Analysis of Reusable and Disposable OR Drapes."

I keep my medical knowledge current by subscribing to journals and attending yearly
conferences and updates. In the past years, I have attended lectures or studies in the following
areas:
•
•
•
•
•
•
•
•
•
•
•
•

Pat lyer Legal Nurse Webinars on Medical Records — EMR & Fraudulent MR, 2013/4
Birth Trauma Conference, CanLNC Experts, Vancouver, 2013
AALNC Webinar "Guidelines for Case Review & Expert Testimony... from a Defense
Lawyer's Perspective", 2011
Product Safety Specialist Course, RN Market, Las Vegas, 2010
Forensic Criminal Analysis Course, RN Market, Las Vegas, 2010
Legal Nurse Investigator Course, RN Market, Las Vegas, 2010
Documenting 1: Charting Medical Records. The Canadian Medical Protective
Association, 2008
Advances in Technology, Robotic Surgery, AORN Congress, San Diego 2004
Innovations in Minimally Invasive Cardiac Surgery, AORN Congress, San Diego 2004
Image Guided Surgery: From the Basics to the Future, AORN Congress, San Diego
2004
Creating Powerful Presentations, AORN Congress, San Diego 2004
The Who, What, When, Where, and Why of Endovascular Abdominal Aortic Aneurysm
Surgery, AORN Congress, San Diego 2004

CV-LMurphy, 2014
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•
•

Current Issues in Infection Control, disinfection and Sterilization, Advanced Sterilization
Products, Toronto, 2001
Conventional and New Sterilization Technologies: Principles and Practice, Ottawa, 2000

CV-LMurphy, 2014

6

1 7 nu
This is Exhibit" ‘Z=>
affidavit ot

--

"referred to in the
..............

,,

sworn before me at
in the Province of British Columbia
this (S-- da of

Lorna Murphy BScN, RN
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August 14, 2014,
Mr. Doug Lennox
Klein Lyons
Barristers & Solicitors
100 King Street West, Suite 5600
Toronto, ON, M5X 1C9

Re: Biomet Implant Litigation
Dear Mr. Lennox,
You have asked me to comment on the feasibility and process of requesting Canadian
hospitals to assist in providing notice of a class action to patients who were implanted
with the Biomet metal on metal hip implant systems known as the M2a 38, the M2a
Magnum and any other metal on metal hip implant system.
Statement of Qualifications
I am a Registered Nurse licensed in the province of British Columbia [BC] with the
College of Registered Nurses of BC. I graduated from Vanier College, Montreal, with a
Diploma in Nursing in 1973 and completed a Bachelor of Science in Nursing in 1986
from the University of British Columbia. I have been employed in the nursing profession
since 1973. Currently, I am employed as the Equipment & Supply Coordinator in the
Operating Room at BC Children's Hospital. Perioperative Nursing has been my field of
expertise for the past 36 years.
From 1977 to 1987, I worked as a Staff Nurse in the Operating Room at Vancouver
General Hospital and BC Children's Hospital in Vancouver. During that time I served as
the President of the BC Operating Room Nurses Group [BCORNG] and served on the
LMurphy BSCN, RN
Page 1
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National Board of the Operating Room Nurses Association of Canada [ORNAC] from
1984 to 1990.
In 1987, I took on the position of Manager of the largest medical device reprocessing
department in BC, the Sterile Supply Department at Vancouver General Hospital. In
1991, I took on the same position at Lions Gate Hospital in North Vancouver. Medical
device reprocessing is a field of practice that forms one of the foundational pillars of any
health care facility along with Infection Prevention and Control. It is an integral
component to the successful running of any surgical suite and involves the acquisition,
maintenance, cleaning, and sterilization of instruments, devices and implants used in
surgical procedures.
For the past nine years I have been an associate member of the Canadian Standards
Association [CSA], an internationally recognized, not-for-profit, membership based
association; serving business, government, industry, and consumers. The organization
develops standards that enhance public safety and health, preserve the environment,
advance the quality of life and facilitate trade. Furthermore, I sit on several technical
subcommittees of the Sterilization Committee to set standards for medical device
reprocessing in Canadian Health Care Facilities. My attached Curriculum Vitae further
outline my clinical and education background [Appendix A].
Throughout my career, I have been involved with the recall of many medical devices and
have knowledge and experience of the process within acute care hospitals as well as from
the perspective of Canadian Regulations and Nursing standards requirements.
Purpose of This Report
The purpose of this report is to communicate, from a hospital management perspective
and, for the assistance of the court, on the potential and available ways to identify the
names of recipients who underwent total hip replacement surgery using the Biomet
Implants in health care facilities in Canada.
The information in this report is based on the Operating Room Nurses Association of
Canada [ORNAC 2011] Standards, Guidelines and Position Statements for Perioperative
Registered Nursing Practice; the Canadian Standards Association Standards on Steam
Sterilization CAN/CSA-Z314.3 and Health Canada's Medical Device Regulations as well
as my own experience as a Registered Nurse working within acute care facilities for over
40 years.
BackRround
When a patient is admitted to hospital for the first time a unique patient identification
number is assigned. This is called either a Unit Number or Medical Record Number
[MRN] and is maintained in the Central/Master Patient Index which today is usually an
automated data base to which all patient information is linked (paper based and
automated medical records).
LMurphy BSCN, RN
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Assignment of this unique identifier is based on name, date of birth, sex and validated
against a primary document such as passport, birth certificate or secondary document
such as a driver's license. It is assigned to all patients whether they are insured by the
provincial insurance provider or not. This process of uniquely identifying patients is
rigorous and utilizes audit processes to catch any errors that may occur. This is a process
followed across the country.
The Provincial Health Number [PHN] is a unique identifier assigned to each person in the
province eligible for health insurance and used by the provincial patient billing systems
(i.e., Medical Services Plan). It is often used as a secondary patient identifier and is cross
referenced to the Unit Number/Medical Record Number. Since all patients treated in
hospitals are not insured by the provincial health system it is not a universal number.
Healthcare facilities in Canada have many different departments and each uses a
combination of electronic and paper documentation. Individual departments may or may
not have software programs to help manage the flow of information such as accessing
laboratory and diagnostic test results, inputting nursing and medical documentation etc.
In most hospitals, departments such as Pharmacy, Pathology, Radiology and the
Operating Room have computerized programs that are specific to the needs of each
department. For example, the Operating Room [OR] builds the slate, or schedule, of
surgical procedures each day, using the patient's unique number to ensure that the correct
patient, diagnosis, planned surgical intervention and surgeon are identified. The MRN is
used to track all activities that take place in the surgical suite that pertain to the patient's
surgical experience. This includes information such as the serial number of a flexible
scope used during surgery or the manufacturer's identifying information for an implanted
prosthetic device.
When a patient has a prosthetic device implanted, whether it is an artificial knee or hip
joint, the Perioperative Nurse is required by the Operating Room Nurses Association of
Canada [ORNAC] to place identifying information, which is provided by the device
manufacturer, into the perioperative nursing record.
This information includes the specific device name, size of the device if appropriate, lot
number, serial number, and bar code on the label, if that has been provided by the
manufacturer. This document and all of the information on it, then becomes a part of the
patient's permanent medical record. In the case of a surgical patient, the perioperative
record is the only place where this particular and detailed medical device information is
documented and stored.
The surgeon who implanted the device will then dictate his or her operative report after
the surgery is completed. The operative report may also contain some information
regarding the implanted device. For instance, the surgeon may state the name of the
manufacturer of the implant but commonly does not include the lot number, serial
number or bar code. This document also becomes part of the patient's medical record.
LMurphy BSCN, RN
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The surgeon does not keep or record any data from the procedure, such as implant
information, for his or her medical office file or for return to the device manufacturer.
The hospital therefore becomes the sole custodian of the medical record and the
information contained in it.
While there is an effort underway in several provinces in Canada to move toward an
electronic medical record it is still in various stages of development. Many or most
hospitals use a system of combined paper and electronic charting, and use various
versions of electronic charting systems. At the present time, the patient's medical record
is largely a paper based record.
In order to identify those individuals who received the Biomet hip implants, it will be
necessary to access and audit the electronic and paper components of patients' medical
records.
These records are stored in the Medical Records Departments of hospitals across Canada
where the hip replacement surgery was performed. Accessing the information will likely
require a manual chart audit by individuals familiar with the Perioperative record and the
information contained in it.
This task can be simplified by focusing on those surgeons and facilities that performed
hip replacement surgery with the Biomet hip implants in Canada. If the hospital's
Operating Room has a computerized management system it may be possible to access
implant information through an electronic search of their database using specific search
criteria.
In my professional opinion the hospital has an obligation to meet the standard of quality
care that patients expect to receive when entering hospital. If an implanted device is
found to be defective, patients have a right to expect that they will be contacted to inform
them of this development.
It has been well established that hospitals have the capacity and the ability to identify
and, when necessary, contact individual patients who may have been exposed to harm
during the course of their hospitalization.
Most Canadian hospitals will have a Quality /Risk Management Division that employ
staff to perform chart reviews for litigation purposes; on a cost recovery basis. In other
words, hospitals should be able to identify class members from their records, and forward
notice letters to them and calculate the costs of performing this work. Hospitals will
then be able to seek re-imbursement from the affected parties.
If some hospitals do not wish to direct their own staff to perform this task, there are
companies which can help. Nurse consultants could go into particular hospitals, review
records, identify class members, and forward notice letters at no cost to the hospital.

LMurphy BSCN, RN
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Thank you very much for requesting my assistance in this matter. I have done my best to
be as accurate and complete as possible. If you require anything further please don't
hesitate to contact me.
Sincerely,
9rnutii

Loma Murphy BScN. RN

LMurphy BSCN, RN
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References:
Operating Room Nurses Association of Canada. [ORNAC - 20111 Standards, Guidelines
and Position Statements for Perioperative Registered Nursing Practice
Canadian Standards Association CAN/CSA-Z314.3 Steam Sterilization of Reusable
Medical Devices in Health Care Facilities
Health Canada. Medical Device Regulations [SOR/98-282], 2011
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Court File No. CV-10-415755-00CP

ONTARIO
SUPERIOR COURT OF JUSTICE
BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET
MANUFACTURING CORP., BIOMET US RECONSTRUCTION, LLC
and BIOMET CANADA INC.
Defendants
Proceedings under the Class Proceedings Act, 1992, S.O. 1992, c.6

AFFIDAVIT OF CATHERINE TAYLOR
I, CATHERINE TAYLOR, of the City of Vancouver, in the Province of British
Columbia, MAKE OATH AND SAY AS FOLLOWS:
1.

I am case manager/paralegal at Klein Lyons, co-counsel for the Plaintiff. Where

this affidavit is made on information and belief, I state the source of my information, and
I believe such information to be true.

2.

Part of my responsibilities at Klein Lyons has been to work with our lawyers to

help implement the notice program ordered by Mr. Justice Bowden of the British
Columbia Supreme Court in the nationally certified class action Jones et al v. Zimmer
GMBH et al (the "Jones Action").
3.

The Jones Action involves claims that a metal-on-metal hip implant manufactured

by Zimmer GMBH et al is defective and that it fails prematurely. A copy of the
certification order, dated September 2, 2011 is attached to my affidavit as Exhibit A.

137
4.

Pursuant to an order dated June 26, 2013 (the "Notice Order"), Mr. Justice

Bowden ordered that notice of certification in the Jones Action be communicated by
hospitals across Canada who had purchased the device from the defendants. The
hospitals were required to forward by mail a copy of the notice of certification to their
patients who had been implanted with the product. The plaintiff would then reimburse
the hospitals. A copy of this order is attached as Exhibit B to my affidavit.
5.

It is noted that the defendants in the Jones Action did not have a list or registry

containing the names and address of patients who had received their hip implant. Rather,
the defendants knew which hospitals they had sold their product to, and how many
devices were sold to each hospital, but after that, the defendants could not confirm what
became of their device.
6.

Schedule A to the Notice Order thus contains a list of 93 hospitals from across

Canada who had purchased the hip implant, and who were then subject to the Notice
Order. Each of these hospitals was served by mail with the motion record in advance of
the hearing on June 26, 2013, to obtain the order. No hospital in Canada opposed the
Notice Order.
7.

Schedule A of the Notice Order is redacted by court order dated July 15, 2013,

which is attached to my affidavit as Exhibit C. This sealing order was obtained at the
request of the defendants on the grounds that the list of hospitals — its customers — was
commercially sensitive information.
8.

After the Notice Order was issued, a minority of hospitals in Ontario and Quebec

who were subject to the order raised jurisdictional concerns. Accordingly, orders were
obtained from the courts in Ontario and Quebec to enforce the Notice Order. These
orders are attached as Exhibits D and E. No hospital in Ontario or Quebec opposed
these enforcement orders, nor did any refuse to comply with the Notice Order once the
enforcement orders were obtained.

2
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9.

It was not necessary to obtain enforcement orders in other provinces as hospitals
outside of British Columbia, Ontario and Quebec complied with the Notice Order without
the need for a further order.
10.

The instructions sent to each hospital to assist them to comply with the Notice
Order are attached as Exhibit F.
11.

Each hospital was required to mail a copy of the notice of certification to their
patients who had received the Zimmer hip implant. The hospitals were not required to
release any private patient information. The hospitals would send the notice directly to
their patients, and the patients could then decide what to do with that information.
12.

After mailing the notices, the hospitals would then remit a Report to Class
Counsel (see Exhibit F), confirming how many notices they had mailed. As the plaintiff
was aware of how many hip implants each hospital had received from the defendants,
compliance with the Notice Order could be monitored. The plaintiff in the Jones Action
would then reimburse the hospitals.
13.

The total cost of the notice program in the Jones Action was $8,780. In many
cases, the hospitals charged us only for the cost of postage stamps. In other cases, the
hospitals had some additional costs.
14.

The hospitals confirmed to us that they were able to identify from their records a
total of 2575 patients implanted with the device to whom they mailed the notice. They
further confirmed that 33 letters containing the notice were returned to the hospitals due
to a non-current address.
15.

To date, a total of 1085 opt-in forms have been delivered by class members in

response to the notice program.
16.

As recorded in Mr. Justice Bowden's decision certifying the Jones Action, the
defendants in that lawsuit had filed evidence with the court as to the number of hip
implants they had sold in Canada, the number of revision surgeries for that implant which

3

had been voluntarily reported back to the defendants, and the defendants' own
calculations as to an alleged failure rate based on this data. This evidence is summarized
by the Mr. Justice Bowden at paragraph 19 of this decision as follows:
"At least 4,941 Durom Cups have been sold in Canada since 2005. It is
unclear how many of these have been implanted in Canadian residents or
how many residents who received implants have experienced failure of
their Durom Cup. The plaintiffs' solicitors have been contacted by at least
13 individuals who advise that they were implanted with the Durom Cup
and have since experienced pain and discomfort. Of those, at least seven
have undergone revision surgery and a further three anticipate revision
surgery. Thirty-three cases of revision surgeries involving the Durom Cup
have been reported to the defendants. The defendants point out that the
revision rate for Canadian Durom Cup patients is .67% of all Durom Cups
implanted in Canada."

17.

That is, the defendants in the Jones Action calculated a failure rate of 0.67% for

Zimmer hip implants in Canada based upon 4,941 sales, and 33 revision surgeries
voluntarily reported back to them by doctors.
18.

Our experience with the notice program in the Jones Action, implemented after

the case was certified, raises questions as the reliability of available information
concerning failure rates prior to certification. For example, the number of hip implants
sold by a defendant manufacturer to hospitals may not coincide with the number of
devices actually implanted into patients (4,941 sales claimed by the defendants in the
Jones Action vs. 2575 implanted patients as confirmed by hospitals). This can lead to a
very different denominator when calculating failure rates.

4

19.

Also, the number of patients whose doctors have voluntarily reported a revision

surgery back to a defendant manufacturer may not coincide with the number of patients
who may have been injured by that device (33 revisions voluntarily reported by Canadian
doctors to the defendants in the Jones Action vs. 1085 class member requesting to opt
into a class action.) This can lead to a very different numerator when calculating failure
rates.

SWORN before me at the
City of Vancouver,
ha.thqProvince of British Columbia, )
'.thisAck:* -d4y of August, 2014.)
Catherine Taylor
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No. S-095493
Vancouver Registry

e upreme Court of British Columbia

Between
DENNIS JONES AND SUSAN WILKINSON
Plaintiffs
and
ZIMMER GMBH, ZIMMER, INC., and ZIMMER OF CANADA LIMITED
Defendants
Brought under the Class Proceedings Act, R.S.B.C. 1996, c. 50
ORDER MADE AFTER APPLICATION
BEFORE THE HONOURABLE ) Friday, the 2nd day
MR. JUSTICE BOWDEN
)
of September, 2011.
ON THE APPLICATION of the Plaintiffs Dennis Jones and Susan Wilkinson
[4] coming on for hearing at 800 Smithe Street, Vancouver, British Columbia on
February 7,8 and 9,2011 and April 26,2011 and on hearing David A. Klein and Jason
Z. Murray, counsel for the Plaintiffs, and Andrew D. Borrell and Peter J. Pliszka,
counsel for the Defendants;

hi"-

ut notice coming on for hearing at
hearing
- • • • awver

on

[ ] without a , - . g and on reading the materials filed by
par . anyed
and
[name of part.y/lawyed

and on
16--[name of
;

THIS COURT ORDERS that:
IV- any of the following orders are by consent. indicate that fact by adding the words "By consent" to the beginning
of the description of the order]

1. The Action is certified as a class proceeding against the Defendants;
2. The Class is defined as:

14
"An persons who were implanted with the Durom acetabular hip implant in
Canada";
3. Susan Wilkinson is appointed as the Representative Plaintiff for the Class;
4. Klein Lyons is appointed as counsel to the Class;
5. The following are certified as common issues:
a. Was the Durom acetabular hip implant defective and/or unfit for its intended use?
b. Did any of the defendants breach a duty of care owed to class members and, if so,
when and how?
c. Does the defendants' conduct warrant an award of punitive damages and, if so, to
whom shall they be paid and in what amount?
d. With respect to British Columbia residents, did any of the defendants breach a
statutory duty under the Business Practices and Consumer Protection Act owed to
class members who received the Durom acetabular hip implant in British
Columbia and, if so, when and how?
6. The parties shall speak to the issue of costs of the plan for notice.
THE FOLLOWING PARTIES APPROVE THE FORM OF THIS ORDER AND CONSENT
TO EACH OF THE ORDERS, IF ANY, THAT ARE INDICATED ABOVE AS BEING BY
CONSENT:.
APPROV

S TO FORM

Si
ure of
I party [4] lawyer for the Plaintiffs
ennis Jones and Susan Wilkinson
•"(

David A. Klein

Signature of
[]party [V] lawyer for the Defendants
Zimmer GMBI-1, Zimmer Inc., and Zimmer
of Canada Limited

Andrew D. Borrell

•
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In the Supreme Court of British Columbia

Between

DENNIS JONES AND SUSAN WILKINSON
Plaintiffs
and
ZIMMER GMBH, ZIMMER, INC., and ZIMMER OF CANADA
LIMITED
Defendants

ORDER
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-2)

Klein Lyons
1100— 1333 West Broadway
Vancouver. BC V6H 4C1
Telephone: 604-874-7171
Fax: 604-874-7180
(tekrence: 292671JZM)
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Vancouver Registry

JUN 2 8 2013
ENT

REE3

IN THE UPREME COURT OF BRITISH COLUMBIA

vi4
DENNIS JONES and SUSAN WILKINSON
Plaintiffs
AND:
ZIMMER GMBH, ZIMMER, INC., and
ZIMMER OF CANADA LIMITED
Defendants
Brought under the Class Proceedings Act, R.S.B.C. 1996, c. 50
ORDER MADE AFTER APPLICATION
BEFORE THE HONOURABLE
MR. JUSTICE BOWDEN

Wednesday, the 26th day of
June, 2013

ON THE APPLICATION of the Plaintiff coming on for hearing at the Courthouse at 800
Smithe Street in Vancouver, British Columbia on June 24 and 26, 2013, and on hearing
David A. Klein and Jason Z. Murray, counsel for the Plaintiffs, and Andrew D. Borten,
counsel for the Defendants, and no one appearing for the parties set out in Schedule "A"
although served, and on reading the materials filed by the Plaintiffs and Defendants;
THIS COURT ORDERS that:
1.

the Notice of Application, dated May 31, 2013, be deemed to have been served on
the parties set out in Schedule "A" if sent to those parties by regular mail;

2.

Notice of Certification is approved in substantially the form attached as Schedule

3.

the Opt-In Form for non-resident class members is approved in substantially the
form attached as Schedule "C";

4.

the Notice of Certification shall be published in the following manner:

2
(a) the health care institutions listed in Schedule "A" shall mail a copy of the
Notice of Certification, Opt-In Form and an Explanatory Letter in
substantially the form attached as Schedule "D" to the last known address
the institution has in its records for each person who received a Zimmer
Durom hip implant through the institution;
(b) Class Counsel shall mail a copy of the Notice of Certification and Opt-In
Form to all known individual class members, or their counsel;
(c) Class Counsel shall publish the Notice of Certification and Opt-In Form
on their webpage: www.kleinlyons.comiclass/zimmerhip;
(d) Class Counsel shall mail the Notice of Certification and Opt-In Form to
anyone who requests it;
5.

the Notice of Certification, Opt-In Form, and Explanatory Letter, shall be
translated and published in both the English and French languages;

6.

publication of the Notice of Certification as set out in paragraph 4 shall be made as
soon as reasonably possible after the issuance of this Order;

7.

as soon as reasonably possible after the Notice of Certification is mailed, the
health care institutions set out in Schedule "A" shall each provide a written report
to Class Counsel indicating the number of Class Members to whom Notice of
Certification was mailed and the date on which it was mailed;

8.

Any Class Member resident outside of British Columbia may opt into this class
proceeding by delivering an Opt-In Form to Class Counsel no later than
teember 31 2.o 13 ;

9.

Any Class Member resident in British Columbia may opt out of this class
proceeding by providing Class Counsel, no later than te_C12,4AA9e,r 3k
,
with a letter or e-mail stating the Class Member's name and address and indicating
that the class member wishes to opt out of this lawsuit;

10.

Class Counsel will provide the Defendants with copies of all opt-in forms and optout statements received by Class Counsel within seven (7) days of receipt ; cic..{
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THE FOLLOWING PARTIES APPROVE THE FORM OF THIS ORDEKAND .

Si ature of
[J party [4] lawyer for the Plaintiffs
David A. Klein

Signature of
[ ] party [4] lawyer for the Defendants
Andrew Borrell

Schedule "A"

1 of 5

2 of 5

4
149

3 of5
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4 of 5

1b

151

5 of 5

Schedule "8"

Were you implanted with a Zimmer
Durom® Hip Implant?
This notice may affect your rights.
Please read carefully.
The Supreme Court of British Columbia has certified a
class action for people who were implanted with a
Durom® acetabular hip Implant or "Durom Cup"
('the Durom Cup') in Canada. If you were implanted
with a Durom Cup you may be a class member.
Who are the Class Members?
The Class is defined as: "All persons who were
Implanted with the Durom acetabular hip Implant
In Canada"
The Durome acetabular hip implant or "Durom Cup' is
an artificial device used In hip surgery. It is a
prosthetic shell meant to be implanted into a patient's
hip socket, as a component of total hip replacement
surgery or hip resurfacing surgery.
What the Class Action is About
The lawsuit seeks compensation for class members.
It is alleged that the Defendants were negligent in
researching, developing, testing, manufacturing,
distributing and selling the Durom Cup. The Durom
Cup is alleged to be defective in that it fails to properly
heal or adhere to the surrounding bone. The Durom
Cup is alleged to cause patients pain and discomfort,
ultimately leading to implant replacement surgeries.
For British Columbia residents, the lawsuit also
alleges that the Defendants engaged in deceptive acts
or practices contrary to the Business Practices and
Consumer Protection Act and seeks damages under
that Act
The court has not yet made any finding as to the
merits of this lawsuit. The Defendants deny the
allegations made in the lawsuit.
The representative plaintiff is Susan Wilkinson. The
law firm representing the Class is Klein Lyons ('Class
Counsel"). The Defendants are Zimmer GmbH,
Zimmer, Inc. and Zimmer of Canada Limited.

favourable or not.
How do Persons Outside B.C. Participate?
If you live outside British Columbia, and you want
to be Included In this class action, you must sign an
Opt-In Form, and return it to Class Counsel no later
than t)rarnITX al ,201?• . If you opt into this
proceeding, you agree to be bound by the findings of
the British Columbia court on the common issues,
whether favourable or not, and you agree not to
pursue related claims anywhere else. You can obtain
a copy of the Form from Class Counsel or by visiting
their website at www.kleinlvons,com/classizknmertilo.
There are proposed class actions relating to the
Durom Cup filed in Ontario, Quebec, Alberta, New
Brunswick and Nova Scotia, but none of these have
been certified as a class action and there are no
guarantees that they will be certified. Residents of
these provinces who want to ensure that they are part
of this certified class action can join this lawsuit by
completing an Opt-1n Form.
What are the Financial Consequences?
Class members will be entitled to the benefit of a
successful judgment on the common issues. If the
action is not successful on the common issues, no
class member will be responsible for legal fees or
costs.
lithe class is successful at the common issues trial
Individual class members must prove their own
personal claims for damages. Class members may be
responsible for the costs of proving their own
individual claims, and may wish to hire a lawyer to
assist with these further proceedings. Class Counsel
is available to be hired by class members on a
contingency basis, or class members may hire another
lawyer of their own Choosing.
Do I Need to Pay Anything?

How do British Columbia Residents Participate?
If you live in British Columbia you do not need to do
anything to participate — you are automatically
included in the class action. If you do not want to be
part of this lawsuit you must notify Class Counsel at
the address below, by letter or email, no later than
yati4W.311.1al.?), providing your name and
address and indicating that you do not want to be part
of this lawsuit. If you are a class member resident in
B.C. and do not exclude yourself by that date you will
be included in this lawsuit and will be bound by the
court's judgment on the common issues, whether

The representative plaintiff has entered into a fee
agreement providing that Class Counsel's legal fee for
work on the common issues will be one-third of the
amounts class members recover plus applicable
taxes, disbursements and Interest. If the class action
does not succeed, class members are not responsible
for any legal fees or disbursements. The fee
agreement must be approved by the court

KL EIN•LYONS

For more information
For more information about the lawsuit or to obtain an Opt-In Form,
visit www.klelnlyons.comfzimmerhlo or telephone
(604) 874-7171 or 1-800468-4466 (toll free)
email: infoOkleinlyons.com

Pawned Injury & Clan Action Law
A Amor*"

'flaw Corparotions

Suite 400-1335 Wat 1111 AVtittle
Vancouver BC 1 V6H 3V9
VA 304.374.717119m 604374.7190
www.kleinlyeltsomi
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Schedule "C"

OPT-IN FORM:
Zimmer Durom® Hip implant
Class Action
•

If you reside outside of British Columbia, and you want to be included in the class action, Jones, et al. v. Zimmer GMBH,
at al., you must fill out this form and return it the following address by no later than the date of trial:
Klein Lyons
Suite 400, 1385 West 8th Avenue
Vancouver, BC V611 3V9
Fax: (604) 874-7180
1.

Please fill in your name and address:
Name

2.

Street

City

Telephone

E-mail

Province

Postal Code

By signing this form, you agree:
(a) to be bound by a judgment of the courts of British Columbia on the common Issues In this class action,
whether favourable or not. These are:
(0 Was the Durom Cup defective and/or unfit for its intended use?
(1i) Did any of the Defendants breach a duty of care owed to class members and, if so, when and how?
(iii) Does the Defendants' conduct warrant an award of punitive damages, and, if so, to whom should they
be paid, and in what amount?
(iv) With respect to British Columbia residents, did any of the Defendants breach a statutory duty under the
Business Practices and Consumer Protection Act owed to class members who received the Durom Cup
in British Columbia and, if so, when and how.
(b) to not pursue other prodeedings, other than this class action, against Zimmer GmbH, Zimmer, Inc. or Zimmer
of Canada Limited., with respect to a claim for injuries relating to use of Durom® acetabular hip implant
.

X
Signature

Date

t9
Schedule "D"
Dear Sir/Madam:
Re: Your Zimmer Dun:1m® Hip Implant

We are the court-appointed Class Counsel in a national class action lawsuit certified by the
Supreme Court of British Columbia concerning people who were implanted with a Durom®
acetabular hip implant or "Durom Cup" in Canada.
The Durom Cup is alleged to be defective in that it fails to properly heal or adhere to the
surrounding bone. The Durom Cup is alleged to cause patients pain and discomfort, ultimately
leading to implant replacement surgeries.
The class action does not implicate surgeons, health care providers, or health care institutions.
The enclosed notice may affect your rights — please read it carefully. The Supreme Court of
British Columbia has ordered that certain health care institutions mail this letter and the enclosed
notice to people who have been implanted with a Durom Cup. Your name and private
information has not been disclosed to us and we do not represent you merely by sending you this
letter.
If you have any questions about the class action, please contact us at the following address,
telephone number and email address:
KLEIN LYONS •
Suite 400— 1385 West 8 th Avenue
Vancouver, BC V6H 3V9
Telephone: (604) 874-7171
Fax: (604) 874-7180 Email: info@kleinlyons.com
Website: www.kleinlyons.com
More information can also be found online at www.Ideinlvons.com/class/zimmerhip.
Yours very truly,

David A. Klein

SUPREME COURT
OF BRITISH COLUMBIA
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IN THE SUPREME COURT OF BRITISH COLUMBIA
BETWEEN:
DENNIS JONES AND SUSAN WILKINSON
PLAINTIFFS
AND:
ZIMMER GMBH, ZIMMER, NC. and ZIMMER OF CANADA LIMITED
DEFENDANTS

Brought under the Class Proceedings Act, R.S.B.C. 1996, c. 50

SEALING AND CONFIDENTIALITY ORDER
BEFORE THE HONOURABLE MR.
JUSTICE BOWDEN

MONDAY, THE 15th DAY
OF JULY, 2013

ON THE APPLICATION of the defendants, Zimmer GMBH, Zimmer, Inc. and Zimmer of
Canada Limited (collectively "Zimmer");
THIS COURT ORDERS THAT:
1.

The Order of this court dated June 26, 2013 (the "Sealed Order") shall be sealed

by the Registrar of this Honourable Court. The Sealed Order shall be kept under seal by the
Registrar of this Court and shall not be made available for inspection by anyone other than the
persons listed in paragraph 3 below. The redacted copy of the Sealed Order attached as Schedule

55
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"B" to the Notice of Application dated July 10, 2013 shall be filed in the Court file and be
available to the public without restriction.
Items to be sealed
Document Name:

Date filed:
(Date on
Court Stamp)

1) Entire File
2) Specific
Documents:

Not applicable

Order dated June 26,
2013,

June 26, 2013

Number of copies
filed, including any
extra copies for the
judge.

Duration of
sealing order:
(to specific date or

Granted
Yes No

until further
order)

0

0

•

•

0

•

•

• •

0
•

0
0

Until further order

3) Clerk's Notes
4) Order

2.

Sought

0

0

The Plaintiff may serve a copy of the Sealed Order on each of the hospitals

subject to that order by delivering a copy of the Sealed Order with Schedule "A" redacted such
that only the name of each specific customer that is served with that copy of the Sealed Order
will be visible and the names of the other customers listed shall be redacted.
Subject to the terms of this Order, access to the Sealed Order shall be restricted to

3.

the following persons for the purposes of this action:
(a)

Any Master or Judge of this Court;

(b)

Registry staff of this Court;

(c)

The parties to this action;

-3(d)

Counsel for the parties including outside counsel and any in-house counsel, and
the lawyers, law clerks/paralegals and stenographic and clerical staff employed by
such counsel as reasonably necessary to disclose the Seal Document for the
purposes of this action.

4.

No copies of the Sealed Order, either in paper or electronic form, shall be

disseminated to anyone not authorized to examine the sealed order pursuant to the terms of this
Order, and any and all copies of the Sealed Order shall be used solely for the purpose of this
Action and shall be subject to this Order.
5.

Nothing in this Order shall prevent Zimmer from dealing with the Confidential

Information as Zimmer sees fit.
6.

Any person may apply to this Honourable Court to set aside or vary this Order

upon giving fourteen (14) clear days' notice to the lawyers for the parties to this action.

APPROVED AS TO FORM:

Counsel for Zimmer

Counsel for the Plaintiffs
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Court File No. CV-10-40836500 CP
ONTARIO
SUPERIOR COURT OF JUSTICE
THE HONOURABLE
JUSTICE PERELL

WEDNESDAY,
THE 18' h DAY OF,
SEPTEMBER, 2013

BETWEEN:
GLORIA McSF1ERRY
Plaintiff
-andER GMBH, ZIMMER, INC., and ZIMMER OF CANADA LIMITED
Defendants
4
'Y

•-• 4

""'

Proceeding under the Class Proceedings Act, 1992

ORDER
THIS MOTION, made by the Plaintiff, for an order enforcing the order of Mr. Justice
Bowden of the British Columbia Supreme Court, dated June 26, 2013, made in the action
Jones et al. v. Zimmer GMBH et al, Vancouver Registry No. S09493 (the "Notice Order"), as
against certain Ontario hospitals listed in the Notice Order which have not yet complied with
it, was heard this day at Toronto.
ON READING the Plaintiff's Motion Record, and on hearing submissions for counsel for the
Plaintiff and the Defendants, no one appearing for the hospitals, although duly served,
1.

THIS COURT ORDERS that the Ontario hospitals listed in the Notice Order shall

comply with it.

ON
:

i;•% .

17,)

158

Court File No.: CV-10-40836500 CP

ONTARIO
SUPRIOR COURT OF JUSTICE
PROCEEDINGS COMMENCED AT
TORONTO

ORDER

KLEIN LYONS
Barristers & Solicitors
100 King Street West
Suite 5600
Toronto, ON M5X 1C9
Douglas Lennox
#40540A
Tel: (416) 506-1944
Fax: (416) 506-0601
Solicitors for the Plaintiff
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CENTRE DE SANTE ET DE SERVICES
SOC1AUX DRUMMOND
-andCENTRE DE SANTE ET DE SERVICES
SOCIAUX NORD DE LANAUDIERE
-andCENTRE DE SANTE ET DE SERVICES
SOCIAUX SUD DE LANAUD1ERE (ALSO
OPERATING AS Centre hospitalier Pierre-Le
Gardeur)
-andCENTRE DE SANTE ET DE SERVICES
SOCIAUX JARDINS ROUSSILLON (ALSO
OPERATING AS Centre hospitalier Anna
Laberge)
-andCENTRE DE SANTE ET DE SERVICES
SOCIAUX LES ESKERS DE L'ABITIBI (ALSO
OPERATING AS Centre hospitalier HOtel-Dieu
d'Amos)
-andCENTRE DE SANTE ET DE SERVICES
SOCIAUX CCEUR DE CALE
(ALSO
OPERATING AS FlOpital Jean-Talon)

-2—

-andCENTRE HOSPITALIER UNIVERSITAIRE DE
SHERBROOKE (CHUS) (ALSO OPERATING
AS Hopital Fleurimont and Centre hospitalier de
Sherbrooke (Hotel-Dieu))
-andCENTRE DE SANTE ET DE SERVICES
SOCIAUX DE LAVAL, (ALSO OPERATING AS
Cite-de-la-Sante de Laval)
Petitioners

DENNIS JONES
-andSUSAN WILKINSON
Respondents

ZIMMER GMBH
-andZIMMER INC.
-andZIMMER OF CANADA LIMITED
-andZIMMER HOLDINGS INC.
-andSPECIALITES CHIRURGICALES R.M. INC

1
- 2 --andBEN WAINGER
-andRICHARD BRUNET
Mises en cause

JUDGMENT
[1]

THE COURT, seized of the present Respondents' De Bene Esse Motion to
Homologate a Foreign Judgment Amended (the "MOTION"), renders the present
Judgment;

[2]

CONSIDERING the allegations contained in the MOTION and the Affidavit in
support thereof;
CONSIDERING the absence of contestation;
CONSIDERING the exhibits and evidence herein;
CONSIDERING that the MOTION is well founded both in fact and in law;
FOR THE FOREGOING REASONS:
GRANTS the present Respondents' De Bone Esse Motion to Homologate a Foreign
Judgment Amended;

[ 8]

[5]

HOMOLOGATES the Judgment dated June 26, 2013 rendered by the
Honourable Mr. Justice Bowden in Court file No. S095493 of the Supreme
Court of British Columbia;
ORDERS Petitioners to comply with said Judgment;

16 3
-2—

(10] THE WHOLE WITHOUT COSTS.

COME CEnfitE CONrORME AU
DOCUMENT DETENU PAR LA COUR

taittXttk-

41DvVel i&O
PERSONNE Ot SIGs4tE PAR Le GREFILE
VEFaU OF 40 C.P.C.:
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Instructions to Assist in Complying with the Court Order
By Order of the Supreme Court of British Columbia, you are required to mail a copy of the
enclosed Cover Letter, Notice of Certification and Opt-1n Form to the last known address you
have in your records for each person who received a Zimmer Durom hip implant through your
institution.
What to Do
I. Identify the names and addresses of patients who were implanted with the Zimmer
Durom Acetabular Cup at your institution.
2. Mail the enclosed Cover Letter, Notice of Certification and Opt-In Form to the last
known address of the patients you have identified.
3. Complete and return the enclosed Reporting Form to Class Counsel, indicating the
number of patients who were mailed notices and the date on which the notices were
mailed.
When to Mail the Notice
The Court has ordered you to mail the Cover Letter, Notice of Certification and Opt-In Form as
soon as reasonably possible.
Help to Identify Patients
The Zimmer Durom Acetabular Cup was licensed in Canada between April 20, 2005 and March
26, 2012.
The model/catalogue numbers for the Zimmer Durom Acetabular Cup are: 01.00214.044,
01.00214.046, 01.00214.048, 01.00214.050, 01.00214.052, 01.00214.054, 01.00214.056,
01.00214.058, 01.00214.060, 01.00214.062, 01.00214.064, and 01.00214.066.
If you require assistance to identify the lot or serial numbers associated with Zimmer Durom
Acetabular Cups purchased by your institution, we recommend that your contact your Zimmer
sales representative.
Cost Recovery
The Court has ordered the Plaintiffs to promptly reimburse you for your reasonable costs of
sending the cover letter, notice of certification and opt-out form to patients. To discuss
reimbursement, please contact Klein Lyons at 400 — 1385 West 8 th Avenue, Vancouver, BC V6H
3V9 / Tel: (604) 874-7171 / Fax: (604) 874-7180 / E-mail:jmurray@kleinlyons.com.
(Francais au verso)
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Directives pour aider a respecter l'ordonnance de la cour
Sur ordre de la Cour supreme de la Colombie-Britannique, vous devez envoyer une copie par la
poste de la tette d'accompagnement, l'avis de certification et le formulaire de consentement cijoint a la derniere adresse connue inscrite dans votre dossier, et ce, pour chacune des personnes
ayant recu une greffe de prothese de la hanche Zimmer Durom dans votre etablissement.
Que faire
1. Trouver le nom et l'adresse des patients qui ont recu une greffe de la prothese Zimmer
Durom Acetabular Cup dans votre etablissement.
2. Envoyer la lettre d'accompagnement, l'avis de certification et le formulaire de
consentement ci-joint a la derniere adresse connue des patients concernes.
3. Remplir et retoumer le formulaire de rapport ci-joint a l'avocat du groupe, en veillant
bien a inscrire le nombre de patients a qui l'avis a ete envoye et la date a laquelle les avis
ont ete postes.
Quand poster l'avis
La Cour a ordonne l'envoi de la lettre d'accompagnement, de l'avis de certification et du
formulaire de consentement des que possible.
Aider a trouver les patients
La prothese Zimmer Durom Acetabular Cup a ete permise au Canada entre le 20 avril 2005 et le
26 mars 2012.
Les numeros de modeles/catalogues de la prothese Durom Acetabular Cup sont : 01.00214.044,
01.00214.046, 01.00214.048, 01.00214.050, 01.00214.052, 01.00214.054, 01.00214.056,
01.00214.058, 01.00214.060, 01.00214.062, 01.00214.064, et 01.00214.066.
Si vous avez besoin d'aide pour trouver les numeros de lot ou de serie associes aux protheses
Zimmer Durom Acetabular Cups achetees par votre etablissement, nous vous conseillons de
communiquer avec votre representant commercial Zimmer.
Recouvrement des frais
La Cour a ordonne aux demandeurs de vous rembourser immediatement les coats raisonnables
d'envoi de la lettre d'accompagnement, de l'avis de certification et du formulaire de
consentement aux patients. Pour discuter du remboursement, veuillez communiquer avec Klein
Lyons, 400 — 1385 West 8 th Avenue, Vancouver, BC V6H 3V9 / Tel: (604) 874-7171 / Telec:
(604) 874-7180/ Courriel: imurray@kleinlyons.com .
(English on reverse)

REPORT TO CLASS COUNSEL /
RAPPORT AUX PROCUREURS DES MEMBRES DE LA CLASSE
Confirmation of Mailing / Confirmation de ['envoi
Zimmer Durom® Hip Implant Class Action
Jones, et aL, V. Zimmer GmbH, et al.
Supreme Court of British Columbia
Vancouver Registry No. S0954693
To / A:

From
/ De:

Klein Lyons
Suite 400 — 1385 West 8th Avenue
Vancouver, BC V6H 3V9
Fax: (604) 874-7180

Institution

Street! Rue

City / Ville

Province

Tel! Tel

Fax! Telec

In accordance with the Order of the Supreme
Court of British Columbia, made June 26,
2013, in Jones, et al., v. Zimmer GmbH, et al.,
Vancouver Registry No. S0954693, we confirm
that Notice of Certification, the Cover Letter,
and the Opt-In Form was mailed to
Class Members on
letters were returned to sender.

Postal Code/ Code Postal

Conformement a l'ordonnance de la Cour
supreme de la Colombie-Britannique, en
date du 26 juin 2013, pour l'affaire Jones, et
coll., c. Zimmer GmbH, et coll., numero de
registre de Vancouver S0954693, nous
confirmons que l'avis de certification, la
tette d'accompagnement et le formulaire de
consentement ont ete envoyes par la poste
membres du recours le

lettres ont ete retournees a l'expediteur.
X
Signature

Name/Nom

Date
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Court File No. 13-V-490112-00CP
ONTARIO
SUPERIOR COURT OF JUSTICE

BETWEEN:
STEVEN DALTON DINE
Plaintiff
- and BIOMET, INC., BIOMET ORTHOPEDICS, LLC, BIOMET MANUFACTURING
CORP., BIOMET US RECONSTRUCTION, LLC
and BIOMET CANADA INC.
Defendants
AFFIDAVIT OF STEPHEN GRAVES
(sworn August/0014)
Ellis.
I, Steven praves, of the City of Adelaide, in the State of South Australia, in the
Country of Australia, MAKE OATH AND SAY:
I.

I have been retained by Koskie Minsky LLP, Stevensons LLP and Klein Lyons

on behalf of their client in these proceedings.
2.

A copy of my report is attached as Exhibit "A". A Copy of my curriculum vitae

and true copies of the documents referred to in my report are attached as appendices to
my report.
3.

Attached as Exhibit "B" is a copy of my Acknowledgement of Expert's Duty.

SWORN BEFORE ME at the City of
Adelaide, on August 0/9 , 2014.

Ste en vGraves
Ellis svee

E

1

This is Exhibit "A" i éfe rred to in the
affidavit of .teven Graves, sworn
before this of August, 2014

o21.4

Affidavit

Affidavit of:

Stephen Ellis Graves

Address:

Level 12, 45 Clarence Street, Sydney NSW 2000

Occupation:

Director of the Australian Orthopaedic Association National Joint
Replacement Registry
27 August 2014

Date:

Introduction
I have been retained by Koskie Minsky LLP 900- 20 Queen Street West
Toronto I Ontario 'Canada I M5H3R3
To prepare an Affidavit
Re:
Biomet Hip Implant Class Action
Koskie Minsky. File 13/1595

My professional, objective opinion was sought with respect to the following metal-on-metal
hip implants as sold in Canada by Biomet:
ReCap Femoral Resurfacing System;
M2a-Magnum System;
M2a-38 System;
M2a-Taper System; and
Exceed ABT System.
I was asked to answer the following questions
1. Please describe your professional experience and qualifications as it relates to hip
implants.
2. What is a hip implant?
3. What are the consequences to the patient when a hip implant fails?
4. What is the Australian Orthopaedic Association National Joint Replacement
Registry, and how does it work?
5. What is the significance of the Australian Orthopaedic Association National Joint
Replacement Registry internationally?
6. Based on the data in the Australian Orthopaedic Association National Joint
Replacement Registry, any other relevant studies, and your knowledge and

170
experience, is there a safety concern with metal-on-metal hip implants, and if so,
what is the nature of that concern?
7.

Does this safety concern extend to metal-on-metal hip implants sold in Canada by
Biomet, and if so, in what way?

8.

Are there better alternatives to metal-on-metal hip implants?

In addition I was asked to provide a list of any documents or medical articles that you relied
upon in forming my opinion.
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1. PLEASE DESCRIBE YOUR PROFESSIONAL EXPERIENCE AND QUALIFICATIONS AS IT RELATES
TO HIP IMPLANTS.
Preamble
1.1

I am the Director of the Australian Orthopaedic Association National Joint Replacement
Registry (AOANJRR) and have held this position since the establishment of the AOANJRR in
1999.

1.2

The facts in this affidavit are based on my direct knowledge or, where indicated, on my review
of documents referred to in this affidavit.

1.3

Where I refer to a document in this affidavit the full reference is provided in section 9 of the
report. This is titled "Documents referred to in Biomet Affidavit (August 2014) of Professor
Stephen Graves". The documents are listed in alphabetical order.

1.4

To the extent that this affidavit contains my opinion on technical, scientific, statistical or
orthopaedic issues, that opinion is based wholly or substantially on my expert specialised
knowledge as a result of my training, study and experience, including:
(a)

my study and training as an orthopaedic surgeon including undergraduate,
postgraduate and professional study and training;

(b)

my experience as an orthopaedic surgeon who has regularly performed hip
replacement surgery or arthroplasty for more than twenty five years;

(c)

my experience in my current role as Director of the AOANJRR.

My background, experience and current role

1.5

My current expertise in joint replacement surgery and assessment of the performance of hip
and knee prostheses is based on a unique blend of training, skills and experience in
orthopaedic surgery, registry design, implementation and management as well as postmarket surveillance of arthroplasty prostheses and device regulation.

1.6

I am an orthopaedic surgeon who is regarded as an international expert in joint replacement
surgery and the assessment of the performance of arthroplasty prostheses.

1.7

My academic qualifications are Bachelor of Medicine, Bachelor of Surgery degree from the
University of Adelaide, and a Doctor of Philosophy degree from the University of Oxford

1.8

My professional qualifications include becoming a fellow of the Royal Australasian College of
Surgeons in 1988 and a fellow of the Australian Orthopaedic Association (AOA) in 1991.

1.9

My clinical experience and expertise is in the field of joint replacement surgery, in particular
specialising in difficult primary arthroplasty procedures and revision joint replacement surgery
particularly of the hip

1.10

I have had a number of senior clinical appointments including Deputy (and acting) Head of
Orthopaedics Royal Adelaide Hospital (Adelaide, Australia) and Head of Department of
Orthopaedics Royal Melbourne Hospital (Melbourne, Australia). In these positions I was
responsible for managing large orthopaedic departments, overseeing the delivery of
orthopaedic services, supervision of orthopaedic surgeons and the implementation,
monitoring and assessment of orthopaedic training.
I am a member of many professional and research organisations specialising in orthopaedics
and joint replacement surgery including a membership of the International Hip Society and
Honorary Membership of the British Hip Society. Both of these appointments were nominated
by my international peers in the field of arthroplasty surgery in recognition of my expertise,
international reputation and contribution to the science and clinical practice of hip
replacement surgery

1.12

I have had a number of senior orthopaedic academic appointments including Professor of
Orthopaedics Melbourne University (Melbourne Australia) and Professor of Arthroplasty at
Flinders University (Adelaide Australia).

1.13

I have extensive research experience in bone biology, biology of joint replacement failure,
clinical trials and population based research. I have been a director of multiple research
organisations where I was responsible for overseeing and developing research projects for a
variety of orthopaedic departments and organisations. I have been awarded almost $35 M for
my own research projects.

1.14

I have an extensive list of quality publications and presentations. Many of my presentations
are invited presentations as principal guest or faculty member at important international
meetings conferences and instructional courses.

1.15

I review for most of the major orthopaedic journals and other prominent journals when they
have manuscripts relevant to my field of expertise

1.16

As Director of the AOANJRR, I was responsible for the design development and
implementation of the AOANJRR.

1.17

Currently, I am responsible for the day-to-day management of the AOANJRR. I am directly
responsible for directing what analysis is undertaken and then overseeing all reports that are
prepared by the AOANJRR.

1.18 I am a member of the AOANJRR Committee which is a subcommittee of the AOA Board and is
responsible for policy and strategic development of the AOANJRR. This committee was formed
in 1999.
1.19

I also sit on the AOANJRR Consultative Committee, which was established by the Australian
Federal Government in 2009. The purpose of this committee is to provide a forum for
industry, government and consumer representatives to provide guidance on the overall
strategic direction of the functions and operations of the AOANJRR.

1.20

I am also a member of the Orthopaedic Subcommittee (OSC) (previously the Orthopaedic
Expert Working Group (OEWG)) of the Therapeutic Goods Administration (TGA). The TGA is
part of the Australian Government Department of Health, and is responsible for regulating
therapeutic goods including medical devices. This appointment is due to my position as
Director of the AOANJRR. The OSC is a group of orthopaedic surgeons appointed by the TGA.
This committee provides advice to the TGA on the safety and effectiveness of arthroplasty
devices. It is required to review devices identified as outliers by the AOANJRR for the TGA, and
make recommendations for the TGA to consider. It was established in 2007. I have been a
member since its inception.

1.21

I provide advice and data on the outcome of joint replacement prostheses to regulatory
authorities worldwide

1.22

Having been responsible for the identification of the unsatisfactory outcomes of large head
metal on metal bearing conventional stemmed prostheses as a class as well as individual
prostheses within that class, my expertise and advice is often sought in this particular area.

1.23

Having been responsible for identifying the relative performance of resurfacing hip
replacement to conventional stemmed hip replacement as well as the important factors
affecting that outcome of resurfacing hip replacement, my expertise and advice is often
sought in this particular area.

•
1.24

Having been responsible for the development of current world's best practice in the use of
national registry data to identify the comparative performance of prosthesis within the same
class and specifically the identification of prostheses that are performing less satisfactorily to
than others within that class, my expertise and advice is often sought in this particular area.

1.25

In 2004, I became the inaugural President of the International Society of Arthroplasty
Registries (ISAR). I was president for three years and have been a member of the executive
since that time. ISAR is worldwide umbrella organisation that organises scientific meetings
relevant to national and regional arthroplasty registries. It is a forum to promote and foster
registry collaboration by enhancing inter registry communication as well as the development
of standardised terminology and protocols for use by arthroplasty registries. I currently serve
on the Executive Committee of this organisation and Chair the Data Quality and
Harmonisation Committee.

1.26

Since 2011 I have been the Chairman of the Steering Committee of the International
Consortium of Orthopaedic Registries (ICOR). This is a worldwide body funded by the US Food
and Drug Administration (FDA) that facilitates collaboration among national and regional joint
replacement registries such as the AOANJRR (either individually or through the International
Society of Arthroplasty Registries) in order to develop strategies to share data and identify
problems with different prostheses. More than 40 national and regional joint replacement
registries are members of ICOR.

1.27

I have specific expertise and training in statistics from my undergraduate and postgraduate
training particularly through specialised courses as part of my Doctor of Philosophy degree
from the University of Oxford. I have also worked closely with the Department of Public Health
and the University of Adelaide over the last 13 years developing the approaches to statistical
analysis used by the AOANJRR. I am familiar with and have applied the statistical methods
employed by the AOANJRR in preparing its reports, including the reports that I discuss below.
Through ISAR and ICOR I have worked at developing standardised statistical approaches to be
used by arthroplasty registries. I am regarded as one of the world's experts in understanding
and interpreting arthroplasty registry data.

1.28

A copy of my curriculum vitae is attached (Document SG0001].
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2. WHAT IS A HIP IMPLANT?
2.1

A hip implant is one of a number of components (prostheses) which when used in combination
can replace part or all of the natural hip joint. The most common type of hip replacement is a
total hip replacement. A total hip arthroplasty (THA) is the operative procedure undertaken
to completely remove the natural hip joint and insert the THA prostheses to create an artificial
hip joint which replaces the natural hip. There are two types of THA prostheses. There are
conventional stemmed THA prostheses and resurfacing THA prostheses. The initial procedure
to replace the natural hip is referred to as a primary procedure. Any further operation on the
original primary total hip replacement that involves removal, exchange or addition of a
prostheses is referred to as a revision (or redo) operation.

2.2

The purpose of a primary total hip replacement is to relieve pain and improve function of a
diseased natural hip joint. The most common reason for requiring a total hip replacement is
end stage osteoarthritis which is no longer able to be managed by conservative means and is
significantly impacting on the quality of life of the individual concerned. Osteoarthritis is the
underlying reason for 88% of all primary conventional stemmed THA and 95% of all primary
resurfacing THA in Australia. The indications and reasons for undertaking a total hip
replacement is very similar in most countries.

2.3

There are other but much less common diagnoses that may require treatment with a total hip
replacement. These include congenital, developmental or traumatic conditions that change
the shape or damage the hip joint leading to secondary osteoarthritis, rheumatoid and other
forms of inflammatory arthritis, some cases of fracture of the neck of femur (fractured hip)
and tumours. With these different diagnoses the purpose of a THA however remains the same
and that is to relieve pain and restore function. The five most common diagnoses leading to
primary total hip replacement reported to the AOANJRR are listed in Table 2.1. Outcomes vary
depending on diagnoses with osteoarthritis having the lowest proportion revised at ten years
and patients receiving a total hip replacement for fractured neck of femur having the highest.

Table 2.1: Primary Diagnoses Reported to the AOANJRR and the Cumulative Percent Revision of
those Diagnoses

1 Yr

3 Yrs

5 Yrs

7 Yrs

10 Yrs

N Total

Percentage

233774

88.5%

1.5 (1.4, 1.5)

2.4 (2.3, 2.4)

3.1(3.0, 3.2)

3.9 (3.8, 4.0)

5.3 (5.2, 5.4)

10627

4.0%

3.0 (2.7, 3.3)

4.5 (4.1, 4.9)

5.4(4.9, 6.0) 6.3 (5.6, 6.9)

8.2 (7.1, 9.3)

Osteonecrosis

9019

3.4%

2.4 (2.1, 2.7)

3.5 (3.1, 3.9)

4.4(4.0, 4.9) 5.4(4.9, 6.0)

7.3 (6.5, 8.1)

Developmental Dysplasia

3264

1.2%

2.3 (1.8, 2.8)

3.3 (2.7, 4.0)

3.8(3.2, 4.6) 4.7 (3.9, 5.6)

5.7(4.8, 6.8)

Rheumatoid Arthritis

3041

1.2%

2.1(1.7, 2.7)

3.5 (2.9, 4.3)

4.1 (3.4, 4.9) 4.9(4.1, 5.9)

7.0 (5.8, 8.4)

Other (6)

4513

1.7%

3.0 (2.5, 3.6)

4.5 (3.8, 5.2)

5.3(4.6, 6.2) 6.0(5.1, 7.0)

7.9 (6.6, 9.4)

Primary Diagnosis
Osteoarthritis
Fractured Neck Of Femur

TOTAL

264238

dote.. Only primary diagnoses with over 2000 procedures have been listed
2.4

The natural hip is the articulation of the head of the femoral bone with the acetabulum
(socket) of the pelvis. A THA replaces the articular surface of both the femoral head and the
acetabulum. A conventional stemmed THA includes acetabular replacement combined with
resection of the femoral head and replacement with a stemmed femoral prostheses and
femoral head prostheses (Figure 2.1) A resurfacing THA includes acetabular replacement and
the use of a femoral prostheses that replaces the femoral articular surface without resecting
the femoral head (Figure 2.2)

Figure 2.1 Conventional Stemmed Total Hip Arthroplasty
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Figure 2.2 Resurfacing Total Hip Arthroplasty
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2.5

The AOANJRR defines the different components used in THA as either major or minor
components.

2.6

A major component is one that interfaces with bone (i.e. it is connected to bone). It is essential
that a major component is solidly fixed to bone. This is done in two ways. It is either fixed in
place with a hard setting polymer (methyl methacrylate) at the time of surgery or alternatively
the bone interface surface of the major component is designed to allow the adjacent bone to
grow into the surface to hold it solidly in place. There are a variety of ways to do this but each
of the ways essentially provides a roughened surface that allows bone to interlock and attach
to the surface of the prosthesis. To assist the bone ingrowth, it is necessary to ensure that a
cementless prosthesis is also solidly locked into the bone at the time of surgery. This is
achieved not only as a result of the roughened surface but also by ensuring that the
preparation of the receiving bone bed is done in such a way that the selected prostheses is
slightly oversized. The insertion of the oversized component locks it in place and allows time
for the subsequent bone ingrowth to occur.

2.7

In both conventional stemmed and resurfacing THA there are two major components. The
first of these is the acetabular component. This is either a cup or a shell. A cup is a single one
piece acetabular component. It includes the surface that interfaces with bone as well as the
bearing or articular surface which articulates with the femoral head. A shell is a major

1
component that provides the interface with bone but is combined with an additional
component that is inserted into the shell to provide the articular surface with the femoral
head. This additional component is referred to as an acetabular insert. As the insert does not
interface with bone it is considered a minor component.
2.8

Resurfacing THA acetabular components usually consist of a solid metal cup with a cementless
bone interface. Conventional stemmed acetabular components are more variable. They may
be cups made of a variety of materials (polyethylene ceramic or metal) which have a cemented
or a cementless bone interface or they may be shells which are metal, usually with a
cementless interface that are combined with inserts that are made of different materials
including polyethylene, ceramic or metal.

2.9

The second major component is the femoral component and this is quite different for
conventional stemmed and resurfacing THA. A conventional stemmed femoral component is
a component that is inserted inside the prepared shaft of the femur following resection of the
natural femoral head. The femoral stems are made of metal, vary in length and are fixed to
the bone using either cementless or cemented fixation. Most stems do not have the articular
femoral head attached. This is usually attached separately onto the taper of the femoral stem.
These separate femoral articular heads don't interface with bone and are regarded as a minor
component.

2.10

The articular (or bearing surface) can vary. The bearing surface is defined by the combination
of materials used in the manufacture of the femoral head and the acetabular insert or
acetabular cup. The femoral head may be made of metal (most commonly cobalt chrome) or
ceramic of which there are a number of different types. The acetabular insert or cup may also
be made of a number of different materials. In addition to metal and ceramic the acetabular
insert or cup may be made of polyethylene. There are two main types of polyethylene they
are standard or highly cross-linked polyethylene. Cross-linked polyethylene has now been
established as having better wear properties and is almost exclusively the polyethylene of
choice when use in THA. With this combination of materials there are a variety of bearing
surfaces which can be used. The most common bearings used in recent years are metal on
cross-linked polyethylene, ceramic on cross-linked polyethylene, ceramic on ceramic and
metal on metal. Metal on metal when used in conjunction with large femoral heads is no
longer used.

2.11

Femoral heads vary in size. Size is defined by the diameter of the femoral head which is
measured in millimetres (mm). The most common femoral head sizes used in Australia are 32

179
and 36 mm. In recent years there have been major changes in head size selection with the
larger head sizes used increasingly. If we consider head sizes used with all other bearings other
than metal on metal (as this bearing is no longer used) then the use of head sizes less or equal
to 28 mm had declined extensively and there has been a corresponding increase in head sizes
larger than 28 mm. The use of 28mm heads decreased from 63.4% to 10.7% between 2003
and 2013. Head sizes less than 28mm decreased from 14.3% to 0.6% over the same period.
The proportion of 32mm and 36mm heads increased from 18.7% to 42.0% and 3.6% to 42.3%
respectively between 2003 and 2013. The use of 38mm and 40mm and larger heads also
increased but only accounted for 3.7% and 0.7% of all procedures in 2013 (Figure 2.3).

Figure 2.3: Primary Total Conventional Hip Replacement by Procedure Year and Head Size

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

2.12

A resurfacing femoral component only replaces the articular surface of the femoral head. The
natural femoral head is not resected but reshaped to allow the fixation of the resurfacing
femoral component. This is made of metal (usually cobalt chrome) and is most commonly
designed to be fixed in place using bone cement

2.13

The bearing surfaces of resurfacing THA prostheses is almost exclusively metal on metal as
the resurfacing femoral heads are usually combined with a solid metal cup which is also
usually made out of cobalt chrome.

Success of Conventional Stemmed THA

2.14 Conventional stemmed hip replacement is one of the most successful operations that is
undertaken today. It very effectively relieves pain and restores function with high levels of
patient satisfaction many years after surgery. When used in elderly patients the procedure
should not require revision. Low revision rates are used as an indication of success. When

1
considering the combined result of all types of conventional stemmed THA prostheses
(excluding metal on metal bearings with a head size greater than 32 mm) that have reached
ten years only 5.3% have been revised (Table 2.2 and Figure 2.5). This outcome varies
depending on the type of prosthesis used and if the different types of prostheses are
compared, then almost half of the different types of prostheses that have been in for at least
ten years have less than 5% revision at that time (A0AMIRR 2013 Annual Report).

Table 2.2: Cumulative Percent Revision of Primary Total Conventional Hip Replacement
(Primary Diagnosis OA)
N

N

Revised

Total

1 Yr

Hip Type

Total Conventional

7586

233774

3 Yrs

5 Yrs

10 Yrs

7 YrS

13 Yrs

1.5 (1.4, 1.5) 2.4 (2.3, 2.4) 3.1 (3.0, 3.2) 3.9 (3.8, 4.0) 5.3 (5.2, 5.4) 7.3 (7.0, 7.6)

dote All procedures using metal/metal prostheses with head size larger than 32mm have been excluded as they are no longer used
Figure 2.4: Cumulative Percent Revision of Primary Total Conventional Hip Replacement
(Primary Diagnosis OA)
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104577

70646

29227

2066

All procedures using metal/metal prostheses with head size larger than 32mm have been excluded as they are no
longer used
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Success of Resurfacing THA
2.15

Resurfacing THA has a higher rate of revision compared to conventional stemmed THA with
9.5% of those procedures that have reached ten years being revised (Table 2.3 and Figure 2.5).
The use of resurfacing has been declining quite dramatically in recent years. In Australia in
2013, the number of total resurfacing procedures was 13.5% less than in 2012 and 78.6% less
than 2005. Resurfacing hip replacement represented 1.3% of hip replacements performed in
2013.

Table 2.3: Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement (Primary
Diagnosis OA)
N

N

Revised

Total

3 Yrs

1 Yr

Hip Class

Total Resurfacing

1067

7 Yrs

5 Yrs

10 Yrs

13 Yrs

1.7 (1.5, 2.0) 3.2 (3.0, 3.5) 5.1 (4.7, 5.4) 7.2 (6.7, 7.7) 9.5 (8.9, 10.1) 11.2 (10.2, 12.4)

15006

Figure 2.5: Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement (Primary
Diagnosis OA)
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3. What are the consequences to the patient when a hip implant fails?
3.1

The purpose of a hip replacement is to relieve pain and restore hip function. When hip
replacement surgery fails, the patient again experiences pain and loss of function. This occurs
to varying degrees and has varying times of onset after the surgery. Depending on the reason
for failure, the subsequent pain and loss of function may have a gradual onset or on occasions
it may occur in a catastrophic manner. If the pain and loss of function is severe enough then
this may result in the replacement and or removal of one or more of the devices. This is known
as revision surgery. When comparing the results of joint replacement surgery, the number of
revision operations that occur is a good measure of success. It is usually undertaken in patients
with the greatest severity of problems. In addition, when it is undertaken it means that at
least two people (the patient and the surgeon) have agreed that the problems are so severe
that it is worth undertaking the not inconsiderable risks associated with revision surgery in an
attempt to improve the situation. It is always important to remember however that revision
as an outcome measure under reports the number of problems. Not everyone with a problem
ends up being revised. Some people with pain and loss of function may decide not to have
revision surgery. A decision to revise always involves weighing potential benefits with the risk.
These vary from patient to patient depending on the extent of the problem they are
experiencing in the context of their own circumstances and general health.

3.2

The five main reasons for revision following primary conventional stemmed THA account for
87.3 % of all revisions (Table 3.1)
Table 3.1: Primary Total Conventional Hip Replacement by Reason for Revision
Reason for Revision

Percent

Loosening/Lysis

28.4

Prosthesis Dislocation

21.3

Infection

15.6

Fracture

14.5

Metal Related Pathology

7.5

Other

12.7

TOTAL

100.0

187

1A 7)
3.3

The five main reasons for revision following primary resurfacing THA account for 90.8% of all
revisions (Table 3.2).

Table 3.2: Primary Total Resurfacing Hip Replacement by Reason for Revision

Reason for Revision
Loosening/Lysis

33.1

Metal Related Pathology

24.3

Fracture

21.0

Infection

6.4

Pain

6.0

Other

9.2

TOTAL

3.4

Percent

100.0

The AOANJRR links the two separate diagnosis of loosening and lysis. Loosening means that
one or more of the major devices is moving within bone. Lysis is the term used for localised
bone loss usually adjacent to the prostheses. Lysis may occur on its own but in most cases
when it is reported to the registry it is in association with loosening.

3.5

Loosening may occur soon after THA but more commonly occurs later. Early loosening usually
means that there has been a failure of initial fixation of one or more of the major components.
Later loosening occurring some years after the surgery usually indicates that there has been a
loss of fixation that was initially achieved. The most common reason for this is a condition
referred to as aseptic loosening.

3.6

Aseptic loosening as the name implies, means that one or more of the components that
interface with bone become loose and that loosening is not the result of infection (i.e. it is not
septic it is aseptic). Aseptic loosening is usually secondary to an inflammatory reaction that
occurs around and adjacent to the hip prostheses. A secondary consequence of the
inflammation is the resorption of bone adjacent to the implant that holds and supports the
implant. The implant is no longer fixed and begins to move within the bone. That movement
is painful. Sometimes the bone resorption may be extensive forming holes in the bone
(osteolytic defects or osteolysis) which may cause weakening of the bone.

3.7

The reason that this occurs is because small particles are generated from the surface of these
implants most commonly from the articular (or bearing) surface but they can also be derived

18 4
from other surfaces where there is movement against the implant. The particles produced are
very small and they consist of the material that the prostheses is made out of. They may be
plastic, metal, ceramic or methyl methacrylate (bone cement). The particles are so small that
they are able to be engulfed by inflammatory cells known as macrophages. In response to
taking these particles in, the macrophages release a variety of factors known to recruit and
form additional inflammatory cells. Factors released by these inflammatory cells are also
known to increase the number of bone resorbing cells present and to increase their activity.
The extent of resorption that occurs is dependent on the extent of the inflammation which is
dependent on the number, size, shape, and type of particles produced. In general, the more
small particles, the more the inflammation.
3.8

The diagnosis of metal related pathology is a specific adverse tissue reaction that occurs
secondary to metal particles and metal ion production. It may be a cause for aseptic loosening.
It is the 4t h most common reason that surgeons identify as for revision in conventional
stemmed THA procedures and the second most common reason following resurfacing THA
(Table 3.1 and Table 3.2). It is almost specific to metal on metal bearings and the soft tissue
reaction is often much more extensive than what is seen with other bearing surfaces. It is
usual that there is a great degree of soft and hard tissue damage. Metal related pathology is
a term that covers a range of diagnoses including pseudotumours (large inflammatory soft
tissue masses adjacent to the hip joint), metallosis, metal sensitivity and ALVAL (Aseptic
Lymphocyte dominated Vasculitis Associated Lesion). All are adverse tissue responses to
metal particles and metal ions.

3.9

There are many factors that can affect how quickly particle related inflammation commences
and the extent to which it occurs. There may be factors related to the patient, the surgeon or
the prostheses. A simple example of a patient related factor is a more active patient that uses
their joint replacement implants more, is likely to have an increased wear rate of the bearing
surface which will increase the number of particles produced and increase the rate and extent
that aseptic loosening occurs. The rate and extent of loosening can also be increased if the
surgeon does not do the surgery in an optimal manner. In particular if the implants are
malaligned then this also has the potential to increase the wear rate. The prosthesis itself can
also contribute to this process if for some reason it produces more particle, more active
particles or both compared to other prostheses. This may be related to the design of the
prosthesis, the material used or both.

3.10

The second most common reasons for revision is dislocation and in most cases this is recurrent
dislocation. Dislocation is when the head comes out of the socket. When this occurs it usually
requires a manipulation often under some type of anaesthetic to relocate the hip back into its
correct position. Rarely are patients operated on after the first dislocation as many
dislocations when they first occur will be a "one off". The cause of dislocation may be patient,
surgeon, device and not uncommonly a combination of one or more of these. Dislocation most
commonly occurs soon after the surgery. Dislocation following a routine THA is often
regarded as a surgeon error in that some operative approaches and/or malalignment are
associated with an increased rate of early dislocation. Certain prosthesis characteristics can
impact significantly on this and the most important is the size of the femoral head. Data
produced by the AOANJRR and others show that as head size increases then the risk of
dislocation decreases although this begins to plateau at a head size of 32 mm. In many
situations there seems to be little benefit in going above this head size as larger head sizes do
not greatly reduce the risk of revision for dislocation. There are also many patient factors that
contribute to an increased dislocation rate including neurological disorders, dementia,
conditions associated with poor muscle control and the number of previous surgeries amongst
others. If dislocation first occurs some years after surgery then this may be related to wearing
of the device and/or soft and hard tissue damage adjacent to the hip joint often secondary to
reactions to wear particles.

3.11

The third most common cause of revision following hip replacement surgery is infection. This
means that an organism, most commonly a bacteria (but on occasion a fungus), has
contaminated the periprosthetic tissues at the time of surgery, subsequently survived and
flourished to cause an infection. This may be evident soon after surgery but on occasion is not
evident for months or years. Alternative, but less common ways, of getting a periprosthetic
infection is for the organism to reach the total hip replacement after the surgery either via the
bloodstream of direct access through the original or a subsequent wound. An infection may
be acute or chronic. Acute infections occur soon after the original surgery and usually present
with pain and are often very painful. It may be associated with a medical emergency if the
organisms become blood borne and the patient develops sepsis. Often, however, it is low
grade and chronic with slowly increasing pain developing over many weeks and on occasion
months and years. Chronic infection may be associated with periprosthetic bone resorption,
loosening and osteolysis in a manner similar to aseptic loosening. This occurs as a
consequence of the chronic inflammation associated with the infection. This is referred to as
septic loosening. The most common factors that increase the risk of getting an infection are

patient and surgical. Rarely are they related to the prosthesis. Sometimes florid soft tissue
reaction to wear particles may be confused with infection. As the AOANJRR assigns the
diagnosis reported by the surgeon at the time of surgery then some florid soft tissue reactions
are likely to be misdiagnosed as infection.
3.12

Fracture is a common reason for revision in both conventional stemmed and resurfacing THA.
In conventional stemmed it may occur early and this is most commonly associated with the
use of cementless femoral stems particularly in elderly patients. Early may be intraoperative
fractures or soon after. Often soon after is a delayed diagnosis of an undisplaced
intraoperative fracture. Fractures that occur sometime after the surgery may be simply
traumatic or associated with weakened bone. Bone may be weakened by generalised
disorders such as osteoporosis or due to problems associated with the THA such wear particle
induced bone loss.

3.13

When comparing the outcome of different devices assessing the reasons for revision amongst
other things is a very important part of determining if any observed difference is due to the
device or alternatively surgeon or patient factors. As seen later in this report certain classes
of device as well different individual devices can have specific revision profiles that are typical
of a device related cause for a high rate of revision.

3.14

The most serious consequence of failure is revision surgery. This may involve the replacement,
removal and or addition of one or more prosthetic components. The surgery is usually more
difficult than the original primary procedure and is certainly associated with a much higher
complication rate.

3.15

Briefly, the operation involves a surgical incision to expose the failed joint replacement taking
care to minimise the damage to surrounding soft tissues and bone and to preserve all
important structures including major nerves and vessels. If there is associated inflammatory
tissue it is removed where practicable. The failed components are identified and removed.
Often some of the original major components are left in place. Components that are well
fixed to the bone and are well aligned and not worn are often left alone. When a major
component is removed the bone bed is prepared and the new major component(s) inserted.
New minor components are fixed to the major components the joint is reduced (put back into
position) and the soft tissues including the skin is repaired. The surgery may be on occasions
straightforward but when major components have to be replaced it is often a long,
complicated and difficult procedure. Most revision operations should be undertaken by
surgeons experienced in these complex procedures.
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3.16

The outcome of revision hip surgery is not as good as primary hip replacement. The outcomes
vary depending on the type of revision, the reason for revision and the amount of damage to
surrounding tissues such as muscle and bone. There is a long list of possible complications
following revision hip replacement and consequently the re-revision rate is high and the
functional outcomes are not as good as primary surgery. The re-revision rate from the
AOANJRR for the different types of revision are listed in Table 3.3. At seven year the re-revision
rate varies from 16.1% to 24.0%

Table 3.3: Yearly Cumulative Percent Re-revision of Known Primary Total Conventional Hip
Replacement (Primary Diagnosis OA, excluding first revision for Infection)

CPR
Head/Insert

1 Yr

3 Yrs

7 Yrs

5 Yrs

9 Yrs

10 Yrs

9.2 (7.5, 11.3) 15.8 (13.5, 18.5) 18.5 (15.8, 21.5) 20.0 (17.1, 23.2) 21.6 (18.1, 25.7)
11.3 (8.2, 15.4) 17.8 (13.7, 23.0) 22.3 (17.5, 28.1) 24.0 (18.8, 30.3)

Head Only
THR (Femoral/Acetabular)

5.6 (4.1, 7.6)

10.9 (8.6, 13.9) 14.4 (11.1, 18.5) 16.1 (11.9, 21.6)

Acetabular Component

6.8 (5.9, 7.9) 11.4 (10.0, 13.0) 13.7 (11.9, 15.6) 16.4 (14.2, 18.8) 17.4 (14.8, 20.4) 18.3 (15.3, 21.7)

Femoral Component

7.1 (6.1, 8.4) 11.9 (10.5, 13.6) 15.2 (13.4, 17.2) 18.1 (15.9, 20.6) 20.6 (17.7, 23.9)

3.17 The outcome of revising a resurfacing procedure is similar. When resurfacing was introduced
one of the justifications for using this procedure was that the prostheses were bone
conserving and that would improve the outcome of revision surgery. This has not been shown
to be the case. Table 3.4 lists the types of revision undertaking following a primary resurfacing
and the re-revision rate of those procedures. At seven years the revision rate for all
resurfacing revision is 19.0%
Table 3.4: Yearly Cumulative Percent Re-revision of Known Primary Total Resurfacing Hip
Replacement (Primary Diagnosis OA, excluding first revision for Infection)

CPR

1 Yr

3 Yrs

5 Yrs

7 Yrs

9 Yrs

Acetabular Component

0.0 (0.0, 0.0)

16.2 (7.6, 32.5)

19.3 (9.7, 36.3)

19.3 (9.7, 36.3)

19.3 (9.7, 36.3)

Femoral Component

2.9 (1.5, 5.5)

9.2 (6.4, 13.1)

14.6 (10.9, 19.5)

19.6 (14.9, 25.5)

21.8 (16.5, 28.4)

19.0 (15.4, 23.3)

23.4 (18.6, 29.3)

THR (Femoral/Acetabular)

5.8 (4.0, 8.3)

8.0 (5.6, 11.2)

11.8 (7.9, 17.3)

All Revision

4.4 (3.2, 6.1)

9.7 (7.6, 12.2)

14.4 (11.6, 17.7)
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4. WHAT IS THE AUSTRALIAN ORTHOPAEDIC ASSOCIATION NATIONAL JOINT REPLACEMENT
REGISTRY, AND HOW DOES IT WORK?
4.1

The Australian Orthopaedic Association National Joint replacement Registry (AOANJRR) is a
national quality assurance programme owned and controlled by the Australian Orthopaedic
Association and implemented and established under contract with the Australian Federal
Government.

4.2

The purpose of the AOANJRR is to improve the outcome of joint replacement surgery including
hip, knee, shoulder, elbow, wrist, ankle and spinal disc replacement.

4.3

The AOANJRR commenced collecting data on hip and knee prostheses on 1 September 1999
in South Australia. The AOANJRR then implemented the data collection process in stages
throughout the other Australian states and territories over the period to 2002. The first full
calendar year of complete national data collection was 2003.

4.4

Initially, the AOANJRR only collected data on hip and knee joint replacement prostheses,
however, in 2007 the AOANJRR expanded its data collection to include shoulder, elbow, wrist,
ankle and spinal disc replacement prostheses.

4.5

The purpose and mission of the AOANJRR is to define, improve and maintain the quality of
care of individuals receiving joint replacement surgery.

4.6

The AOANJRR strives to achieve its purpose by compiling and collating data on patient
characteristics, prosthesis type and features, method of prosthesis fixation, surgical technique
and outcome. The AOANJRR analyses the data in order to determine the outcomes of joint
replacement prostheses and to identify factors affecting the outcome of joint replacement in
both a beneficial and adverse way. These may be patient, surgeon or prosthesis factors. In
addition, the AOANJRR specifically identifies devices that are performing differently from
other devices that are used in the same type of joint replacement procedure. The AOANJRR
reports its findings annually through an Annual Report, through regular publication in referred
journals, through ad hoc reports and through many presentations at orthopaedic or related
scientific conferences undertaken nationally and internationally each year.

4.7

The specific aims of the AOANJRR are to:
(a)

establish demographic data relating to joint replacement surgery in Australia;

(b)

provide accurate information on the use of different types of prostheses;

(c)

determine regional variation in the practice of joint surgery;

(d)

identify the demographic and diagnostic characteristics of patients that affect
outcomes;

(e)

analyse the effectiveness of different prostheses and treatment to specific diagnoses;

(f)

evaluate the effectiveness of the large variety of prostheses currently on the market
by analysing their survival rates;

(8)

educate orthopaedic surgeons on the most effective prostheses and techniques to
improve patient outcomes;

(h)

provide surgeons with an auditing facility;

(I)

provide information that can instigate tracking of patients if necessary; and
provide information for comparison of the practice of joint replacement in Australia
and other countries; and

(k)

provide information to regulatory authorities about any device identified as an outlier
or which it considers to be of potential concern.

4.8

Since its inception in 1999, the AOANJRR has been funded exclusively by the Australian Federal
Government Department of Health and Ageing (DOHA), which provides funding to the
Australian Orthopaedic Association (AIDA) for the operations of the NJRR.

4.9

In 2009, the Australian Federal Government passed legislation that implemented a cost
recovery programme. This ensures that the AOANJRR had ongoing and permanent funding.

4.10

In 2009, the Australian Federal Government established the AOANJRR Consultative
Committee, which is administered and chaired by the Australian Federal Government and
which includes representatives from DOHA, NJRR, TGA, the Australian Health Insurance
Association, Consumer's Health Forum, Australian Private Hospitals Association, ACM,
Prostheses List Advisory Committee as well as two representatives from orthopaedic device
suppliers. As I said above, the AOANJRR Consultative Committee provides advice on the
overall strategic direction of the NJRR.
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4.11

The AOANJRR is independent from the manufacturers and distributors of the joint prostheses
that are analysed by the NJRR.

4.12 The AOANJRR works closely with the Data Management and Analysis Centre (DMAC) at the
University of Adelaide. DMAC is subcontracted by the AOA to provide independent data
collection and analysis for the NJRR. This data are used to prepare and publish the AOANJRR's
annual reports, supplementary reports, individual prosthesis investigation reports and over
200 additional ad hoc reports each year as well as many journal publications and
presentations.
Benefits and limitations of the AOANJRR's reports
4.13

Unlike clinical trials which are ordinarily limited to a relatively small cohort of patients, and
which have specific inclusion and exclusion criteria, the AOANJRR collects data on almost
every person in Australia who undergoes particular types of joint replacement surgery.

4.14

The AOANJRR is therefore able to compare the results of joint replacement surgery based on
a variety of different patient, surgical and prosthesis related factors. It is able to compare the
performance of an individual prosthesis to the overall performance of all other prostheses of
the same type within the entire Australian population. Joint replacement registries such as
the AOANJRR provide unique comparative community based data that are not able to be
obtained in any other way.

4.15

However, there are also limitations to the AOANJRR's data. First, there are no exclusions in
the AOANJRR's data, which means that the analysis needs to be carefully defined. This is to
limit or understand the potential impact of confounders (unknown variables) on the results.
Clinical trials attempt to control for these factors but registries such as the AOANJRR do not.
The impact of confounders is addressed within the analysis. These confounders may include
patient, surgeon, operative technique and prostheses factors which may be affecting the
result in an unknown way.

4.16

Secondly, while one of the benefits of the AOANJRR reporting is its nationwide collection of
data, this also means that there are limitations to the extent of detail that can be collected
and analysed about individual procedures. As a result, the AOANJRR is not necessarily able to
provide detailed insight into the reasons why a particular prosthesis might be performing
differently to other prostheses of a similar type. The role of the AOANJRR is to identify devices
that are performing differently to other similar prostheses so that further investigations or

actions can be undertaken by other organisations or individuals, such as the OEWG, TGA,
other regulators, governments, device manufacturers or surgeons.
4.17

Any limitations of a registry are far outweighed by the benefits. A quality arthroplasty registry
is the best approach and on many occasions is the only approach that can be used to identify
particular issues. These include the comparative performance of classes of devices and
individual devices when used in a community setting (Graves 2010). The large volume of
participant's enables registries to understand, identify and adjust for a whole variety of inter
hospital, surgeon and patient variability. The AOANJRR is currently monitoring and reporting
on the outcome of almost one million hip and knee replacement operations.

4.18

Important measures of outcome that are used by registries such as the AOANJRR are death
and the proportion of revision procedures undertaken overtime. Revisions are assessed either
through the determination of the revisions per 100 observed component years or by the
cumulative per cent revision as determined by Kaplan Meier estimates of survivorship. Cox
regression analysis, which is an additional analysis, enables different results to be compared
and at the same time allow for adjusting for the effect of confounding factors such as age and
gender. In order to determine if those differences are likely to be true differences rather than
a random variation in outcome, the AOANJRR uses a specific test called Poisson Probability.
These tests and statistical analyses are explained in more detail later in this affidavit.

4.19

The AOANJRR also reports the reason for revision (operative diagnosis). Reasons for revision
are provided by the hospital or treating surgeon and are detailed on the AOANJRR information
form completed for each patient at the time of surgery. This form allows hospitals or treating
surgeons to provide more than one diagnosis. In AOANJRR reports however only the single
most important diagnosis listed on the form. This diagnosis is determined by using a diagnosis
hierarchy to rank the relative importance of each diagnosis provided. The diagnosis hierarchy
used by the AOANJRR is published as an appendix in the Annual Report. Diagnoses for each
procedure are validated by both internal and external validation checks that the AOANJRR
undertakes for each procedure. If following these checks a diagnosis remains uncertain then
the patient information form is returned to the relevant hospital with one or more questions
so that the diagnoses can be clarified for that procedure.

4.20

When considering reasons for revision it is important to understand that different diagnoses
may be interrelated. For instance, if a prosthesis is being revised as a consequence of excessive
metal particle production, the possible diagnoses that may be reported to the AOANJRR

include metal sensitivity, loosening/lysis and infection. I explain these three possible
diagnoses as follows:
4.21

"Metal Related Pathology" as mentioned previously is a term that the AOANJRR has uses to
encompass all metal particle related pathologies reported to the registry. This includes terms
such as metal sensitivity, metal disease, metallosis, ALVAL and pseudotumours. The decision
to use this terminology was made in 2012. Prior to this time AOANJRR used the term "Metal
Sensitivity" as its general term for all metal related pathologies. The reason for this change
was because of advice from members of the Arthroplasty Society that recommended that
"Metal Related Pathology (MRP)" would be a more appropriate term as metal sensitivity more
accurately reflected a specific subset of metal related pathology

4.22

Loosening/Lysis refers to when either the prosthesis becomes aseptically (non-infective) loose
in the bone or when there is osteolysis (periprosthetic resorption of bone). These two
diagnoses are reported together as they commonly occur in association and the underlying
mechanism is the same for both. This underlying mechanism is periprosthetic bone resorption
which usually occurs as a consequence of an inflammatory response secondary to wear
particle generation. Those particles may be from a variety of materials used to manufacture
prostheses and include metal, polyethylene or ceramic.

4.23

The reason infection may be reported as a diagnosis in association with metal particle
production is because at the time of revision surgery there may be a very florid inflammatory
response with the presence of pus-like material which can look very similar to infection.
Infection or otherwise is established by subsequent microbiological and pathological testing,
however the diagnosis is provided at the time of surgery and reflects the initial impression of
the surgeon.

4.24

Reasons for revision provide insight into the underlying cause for differences in the revision
rates.

4.25

The AOANJRR is also able to determine the type of revision. The type of revision procedure
refers to which of the components were removed or replaced during the revision. The
AOANJRR does this by comparing the prostheses used in the initial primary procedure to the
prostheses used in the subsequent revision procedure. This enables the AOANJRR to track
which of the different components have been replaced because to implant a new component
such as a femoral stem or acetabular component requires the original component to be
removed. Determining the type of revision can give insight into which of the different
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components used in the primary procedure is most likely to be contributing to the revision
procedures being reported (i.e. if for a particular prosthesis the acetabular shell is revised
more frequently than revision of other prostheses this may indicate that the acetabular
prosthesis may be the component that is contributing most to the need for the subsequent
revision procedures).
4.26

There is a delay between when a primary or revision procedure occurs and when that data
are incorporated into the AOANJRR's published reports. The AOANJRR usually publishes its
annual reports and analyses of outlier prostheses at the start of October each year, based on
data collected from 1 September 1999 up to the end of the December preceding publication
of the report. This means, for example, that a procedure that occurs in January 2012 will not
be incorporated in an AOANJRR report until October 2013.

Processes of the AOANJRR
4.27

Each year the AOANJRR publishes an annual report which contains statistics on hip and knee
joint replacement, according to the type of prosthesis, age, gender, operative diagnosis,
bearing surface and other factors. The annual report is presented by means of written
explanations as well as tables and charts reflecting the performance of various hip and knee
prostheses and the impact of different patient, operative technique and surgeon related
variables. The annual report consists of the main published report on hip and knee
arthroplasty which is released in both paper format and also on the AOANJRR website. In
addition there are a variable number of supplementary reports which are published only on
the AOANJRR website.

4.28

The AOANJRR also publishes separate investigative reports on individual prostheses that have
been identified as having a higher than anticipated rate of revision compared to other
prostheses used in the same type of joint replacement procedure. Although the AOANJRR's
annual reports contain summary analyses of these individual prostheses, the separate
investigative reports contain more detailed analysis, which ordinarily includes the reasons for
revision, the primary diagnosis for the joint replacement, and the type of revision that was
undertaken, as well as comparing the revision rates with those in the same category of device.

4.29

The AOANJRR also produces about 200 ad hoc reports. These reports are provided on request
to companies, surgeons, academic institutions, regulators and government. The nature of the
analyses undertaken is determined by the requesting individual or organisation.

4.30

The primary benchmark that is used to identify whether an individual prosthesis is performing
differently is "revision". Revision is a redo operation that involves the addition of one or more
components or more often the removal or exchange of a prosthesis, which is usually replaced
with another prosthesis. As the AOANJRR can compare the revision rate of a prosthesis to
other prostheses either individually or combined in a group, it is able to identify whether an
individual prosthesis has a higher rate of revision compared overall to other prostheses that
are used in the same type of joint replacement procedure. The term "outlier" is one term that
is used to refer to a prosthesis that usually has more than twice the rate of revision and whose
revision rate is higher, in a statistically significant sense, when compared to the result of all
other prostheses used in the same type (or class) of joint replacement procedure.

4.31

As part of the AOANJRR's contract with the Commonwealth, the AOANJRR is obligated to
notify the TGA of the outlier prostheses identified by the NJRR. In order to satisfy this
obligation, the AOANJRR provides the TGA with detailed reports on each of the identified
outlier prostheses before the AOANJRR's annual report is publicly released. Since 2007, the
AOANJRR has provided these reports to the TGA approximately two weeks before each annual
report has been released.

4.32

In addition, the TGA also has direct access to the AOANJRR's database, such that TGA staff can
use a secure internet portal to look directly at the results of a prosthesis in the AOANJRR
database. This data are current to within six weeks. This analysis includes the number of
procedures undertaken, the number of revisions performed on those procedures and the
number of revisions undertaken per 100 observed component years. More recently, the
AOANJRR has also provided information on the reasons for and types of revisions undertaken.

4.33

The AOANJRR undertakes a number of processes in the preparation of its annual reports.
These processes are defined in the operating procedures developed by DMAC as well as the
AOANJRR (AOA and government approved) timelines for the preparation of the annual
reports. In broad terms for those sections of the annual report focusing on the identification
of outlier prostheses, these processes are as follows:
(a)

the collection and validation of data;

(b)

the identification of outlier prostheses; and

(c)

individual detailed analysis of outlier prostheses.

Data collection and validation

4.34

The provision of data by hospitals to the AOANJRR is voluntary, however each and every
hospital in Australia that performs joint replacement surgery provides data to the NJRR.

4.35

The hospitals provide data to the AOANJRR by completing a standardised form in hard copy.
Different forms are used for knee replacement, spinal disc and other types of procedures.
Hospitals almost always complete the forms at the time of surgery and send the completed
forms to the AOANJRR on a monthly basis.

4.36

This process is monitored by the AOANJRR and if forms are not being delivered in a timely
manner by a hospital then that hospital is contacted to determine the expected time line of
delivery and if assistance is required to achieve that timeline

4.37

When a person's natural hip joint is initially replaced, this is known as a "primary" procedure.
As is apparent, the form requires the hospital to provide details of the individual patient's full
name, address, age, gender, diagnosis, date of the operation, whether the person's left or
right hip joint was replaced as well as the catalogue and lot numbers of the specific
components of the prosthesis that were used in the joint replacement procedure. The use of
the catalogue and lot numbers uniquely identifies each prosthetic component used, and
enables the AOANJRR to monitor the number of procedures using a particular type of
prosthesis.

4.38

Where a patient undergoes revision, the AOANJRR's form contains separate details regarding
the reasons for revision.

4.39

After receiving hard copy forms from a hospital, AOANJRR staff check the data and then
manually enter the data into the AOANJRR's database.

4.40

All data that is submitted to the AOANJRR is checked for completeness and integrity, to
identify any missing data and confirm that the data given is consistent.

4.41

The data collected by means of these forms is then validated by AOANJRR staff who compare
it to data provided by the state and territory health departments, using a sequential multilevel matching process. This is done to ensure that the information provided by the health
departments matches the data collected by the AOANJRR. The multilevel matching checks
that the hospital identity number and procedure type provided by the health departments
matches what the AOANJRR has recorded for the hospital identity number and subsequently
that the procedure date has occurred within the admission and discharge dates provided by
the various health departments for that procedure.

4.42

As a result of this external validation process the AOANJRR is able to confirm that the initial
completeness of reporting of hip and knee arthroplasty procedures to the AOANJRR is
approximately 96 per cent. The accuracy of the health department data is approximately 94
per cent. By combining the two data sets the AOANJRR is able to identify nearly the entire 4
per cent of procedures that it has not been notified about. It then contacts each of the relevant
hospitals requesting the required AOANJRR data on those missing procedures. In this way the
AOANJRR is able to get data on almost 100 per cent of the hip and knee arthroplasty
procedures undertaken nationally each year.

Identification of outlier prostheses
4.43

Once the data has been collected and validated, the AOANJRR commences a process of
identifying outlier prostheses (de Steiger et al 2013) This involves three stages:
(a)

Stage 1 - preliminary identification by an automated system;

(b)

Stage 2 - analysis by myself, the Deputy Directors of the AOANJRR and DMAC of the
more detailed analysis of individual prostheses identified in the first stage; and

(c)

Stage 3 - review of the devices identified in stage two by a panel of independent
orthopaedic surgeons.
Stage 1

4.44

The first stage is an initial screening test. It is an automated analysis that identifies prostheses
where the revision rate (per 100 component years) exceeds twice that for the group, and the
Poisson probability of observing that number of revisions, given the rate of the group is
statistically significant (p<0.05). The group is all the prostheses in the same class; for example,
a primary total knee prostheses is compared to all other primary total knee prostheses
reported to the NJRR, a primary resurfacing total hip replacement is compared to all primary
resurfacing total hip replacements reported to the AOANJRR and a primary total conventional
hip replacement is compared to all other primary total conventional hip prostheses. Poisson
probability is a measure of the likelihood that any difference seen is real rather than just
occurring by chance. In statistical terms this is called significance. The difference is regarded
as significant (in other words likely to be true) if a "p value" is smaller than 0.05. A p value of
0.05 means that there is a 1 in 20 chance that the difference is not true; ie it has occurred by
chance. A p value of 0.001 means that there is a 1 in 1,000 chance that the difference is not
true. In other words, it is even more certain that the difference is real.
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4.45

Additional criteria that are used particularly for prosthesis that have been used in a small
number of procedures include that there must be at least 10 primary procedures for that
prosthesis, or the proportion revised is at least 75 per cent and there have been at least two
revisions. In addition, if a particular class contains a prosthesis that represents more than 25
per cent of the group a second probability analysis is performed in Stage 1. This analysis
excludes the prosthesis from the overall rate and the probability is re-analysed using only the
remaining prostheses. This is to avoid any bias on the revision rate that may occur by including
a dominant prosthesis. This is the particular analysis that was reported for the ASR Resurfacing
in the 2006 Annual Report. For that analysis, the ASR Resurfacing was compared to the
Birmingham Hip Resurfacing prosthesis (BHR).

Stage 2
4.46

In the second stage, I and the Deputy Directors of the NJRR, who are orthopaedic surgeons,
consult with the DMAC staff and review more detailed information on all prostheses identified
in Stage 1. An important part of the Stage 2 analysis is the examination of confounders such
as age, diagnoses and reasons for revision as these can all influence implant survival. This
process seeks to identify both patient and surgeon factors as well as device related factors
that may contribute to the identified difference. Prostheses are excluded if they have
inadequate numbers, are specifically designed for use in complex primary situations, or if they
have been combined with prostheses already known to have a higher rate of revision. Unlike
Stage 1, age and gender adjusted hazard ratios are calculated using Cox Regression models,
and, if there is a statistically significant difference compared to the combined hazard rate of
all other prostheses in the same class, then the prosthesis or prostheses combination
progresses to Stage 3. This is provided that there are no obvious non-device related
confounders contributing to the increased rate of revision. Additionally, all prostheses
identified as outliers in the previous annual report are included in Stage 2, regardless of reidentification in Stage 1.

Stage 3
4.47

The third stage involves an independent review of the detailed analysis of prosthesis and
prostheses combinations identified in Stage 2. This is undertaken by a panel of orthopaedic
surgeons from the Arthroplasty Society of Australia. The panel meets with staff from the
AOANJRR at a two day workshop to critically appraise all the information available on each
prosthesis being assessed. The purpose of this workshop is to determine which prostheses
will be identified as outliers in the annual report. Further information and sub-analysis may

be undertaken during this process. The AOANJRR always accepts the final recommendations
of this independent group. Stage 3 was introduced in 2007.
Analysis of outlier prostheses
4.48

The AOANJRR's reports describe the time to first revision of a prosthesis using the KaplanMeier estimates of survivorship. The Kaplan-Meier estimate is a statistical tool for estimating
survivorship relative to the passage of time.

4.49

Kaplan-Meier analyses are often presented in graphical form, with the vertical axis displaying
the estimated cumulative percentage of either revision or survival and the horizontal axis
displaying the passage of time.

4.50

They can also be presented in tables as numerical values of the cumulative percentage
revision at specific time points; for example, one year, two years and so on.

4.51

In my experience, Kaplan-Meier estimates are an informative and appropriate means of
representing the performance of single a prosthesis or the combined performance of two or
more prostheses. This is because different types of prostheses commenced being used at
different points in time and also because an individual prosthesis might be used over a period
of several years. For example, prosthesis A might have been used between 2005 and 2012,
whereas prosthesis B might have been used between 2002 and 2012. In either case, the
Kaplan-Meier tool enables a calculation of survival before revision surgery. The rates for the
two groups can then be compared, permitting a comparison of the relative performance of
the prostheses over time.

4.52

Although Kaplan-Meier estimates may be used for comparison, this approach does not allow
for adjustments to be made for confounders. As with other registries the AOANJRR uses Cox
Regression analysis to compare the results of an individual prosthesis to the combined results
of all other prostheses in the same class, rather than using Kaplan-Meier estimates which are
used more as a visual representation of the outcome. Given that the Kaplan-Meier analysis is
a statistical estimate, the AOANJRR also reports the 95 per cent confidence interval for that
estimate. This is often referred to as Confidence Interval (Cl). The Cl is a range of values
(interval) where there is 95 per cent confidence that the true value falls within that range. It
is also a measure of the reliability of the estimate in that if there is a small Cl the measure is
regarded as reliable and if there is a large CI it is regarded as less reliable. This explanation
applies to any statistical measurement that has reported Cls, not just to Kaplan-Meier
estimates.
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4.53

When the AOANJRR refers to cumulative per cent revision (CPR), it is the complement
measure of the Kaplan-Meier survivorship function at that time. For example, if the KaplanMeier estimate of survival was 80 per cent after five years, the CPR would be 20 per cent after
five years.

S. WHAT IS THE SIGNIFICANCE OF THE AUSTRALIAN ORTHOPAEDIC ASSOCIATION NATIONAL
JOINT REPLACEMENT REGISTRY INTERNATIONALLY?
5.1

The AOANJRR is recognized as a world renowned total joint replacement registry. The
AOANJRR's high data quality and demonstrated ability to evaluate prosthesis performance has
contributed to this international reputation.

5.2

The data quality of the AAONJRR is maintained by a rigorous validation and quality control
process. The high quality of data is achieved through the comparison of registry data with
independent data provided by state and territory health departments. Specifically, registry
data are validated using a multi-staged matching process against health department unit
record data. First, hospital and patient identity numbers are verified in the registry and
state/territory datasets followed by confirmation of procedure codes and within the same
admission periods. This process identifies exact matches between the registry and
state/territory health data, state/territory procedures that are not submitted to the registry,
as well as partial matches that are then verified with hospitals to ensure complete accuracy.

5.3

In the AOANJRR Annual Report 2013, initial validation of Registry and health department data
was reported as approximately 94.5%. After follow-up of unreported cases and validation of
unmatched data, the Registry captured data on almost 100% hip and knee replacement cases
in Australia (AOANJRR 2013 Annual Report). The validation and quality control processed
used by the AOANJRR has been recognized internationally. An independent review of
registries worldwide by Boston Consulting Group (BCG) identified the AOANJRR as one of the
highest quality registries internationally. In this particular study where BCG studied 12 disease
areas across 12 countries, it found that the AOANJRR was a top quintile performer in terms
of data richness, breadth of coverage, data quality and data usage. The AOANJRR has also
been highlighted in a case report by Academy Health demonstrating the value of registries to
key stakeholders and policy makers within the United States.
(http://www.academyhealth.orePrograms/content.cfm?ItemNumber=13801&navItemNum
ber=13807).

5.4

As a result of the high quality data provided by the AOANJRR, the registry serves as a major
resource for regulatory agencies and device manufacturers worldwide. Regulatory agencies
and manufacturers in the US, UK, and around the world access the AOANJRR annual reports
and website in order to evaluate specific prosthesis performance. The AOANJRR also provides
ad hoc reports on specific prostheses performance to the FDA and other international
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regulatory agencies as well as manufacturers. The director of the AOANJRR also provides
ongoing consultation to international regulatory agencies and presents at regulatory meetings
around the world. This worldwide regulatory and manufacturer reliance on the AOANJRR
demonstrates the international significance of the AOANJRR in evaluating device performance
for regulation of devices.
5.5

In addition to serving as an international resource for regulatory agencies and manufacturers,
the AOANJRR provides a critical resource for patients, clinicians, and health systems
worldwide. Patients in other countries access the AOANJRR to determine what to expect after
hip and knee replacement surgery. Patients internationally also access the AOANJRR report
to find out which implants are the best performing. The AOANJRR lay summary report was
specifically developed to assist patients in decision making regarding their treatment and
implant selections. Clinicians and healthcare systems in the United States and other countries
are also reliant on the AOANJRR to evaluate product performance and for national contracting
with device companies. In 2013, the AOANJRR web site was accessed by 15158 visitors with
a large proportion from all around the world (Figure 5.1) demonstrating the international
importance of the AOANJRR. The AOANJRR is of particular importance to countries which lack
national joint replacement registries and therefore do not have longitudinal data to evaluate
device performance thereby servings as an international resource for patients, clinicians, and
health systems internationally.

Figure 5.1. Global map of AOAN.IIIR data use
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5.6 Canada is developing its own national joint replacement registry (CJRR). Although first
established many years ago its initial focus was not on determining prostheses specific
outcomes. It is only in recent years that it has commenced collecting quality specific
prostheses information. In addition participation has been low (less than 50% prior to 2012)
(Canadian Joint Replacement Registry 2014 Annual Report). Although these limitations are
being effectively addressed this was not the situation prior to 2102. The C.JRR does not have
data required to address the issues relevant to this report.
5.7

The AOANJRR also serves as an important resource for developing registries worldwide. The
AOANJRR directors and staff have provided consultation to developing registries in Africa,
Asia, Europe, the Middle East and the US with the aim of developing registries worldwide for
international collaboration and enhancement of device surveillance.

5.8

In addition, the AOANJRR's director has led the international development of standardized
global prosthesis database to allow comparisons among devices and clinical device attributes
across international registries. The standardization of devices and their clinical attributes is
necessary for international comparisons and evaluation of devices and provides a critical
resource for other international registries. This implant database will enhance the
implementation of the UDI within the United States and Internationally. The terminology of
the device attributes led by the AOANJRR will be incorporated into the Global Medical Device
Nomenclature demonstrating the worldwide influence of the work led by the AOANJRR.

5.9

The International significance of the AOANJRR is also evident in the key role the AOANJRR
plays in the International Society of Arthroplasty Registries (www.isarhome.org ). I founded
this society in order to promote developing registries and international collaboration amongst
registries with the shared goal of improving outcomes for individuals receiving joint
replacement surgery worldwide. The AOANJRR director and co-director currently serve on
the executive committee of this society. In addition, the director of the AOANJRR chairs the
ISAR data standardization committee.

5.10

The AOANJRR has also provided leadership for the development of the FDA initiated
International Consortium of Orthopedic Registries (ICOR) (www.icor initiative.org ). The ICOR
—

was developed to create a network of international registries to improve post-market
surveillance of devices and enhance the FDA's understanding of safety and effectiveness of
orthopedic devices. I serve as the chair of the ICOR and led the collaboration among 7

international registries (i.e., Australia, Sweden, Norway, Spain, Italy, US Kaiser, US Healtheast)
in evaluating mobile versus fixed knee replacement and total hip bearing surfaces. This
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initiative resulted in over 13 publications evaluating different bearing surfaces in hips and
knees replacement emphasizes the critical role of international registry collaboration in
patient safety and clinical effectiveness.
Conclusion
5.11

The AOANJRR serves as a vital resource for international regulatory agencies, patients,
clinicians, manufacturers, health systems and other international registries. The AOANJRR
provides a key role in consultation of registry development, device assessment, and quality
improvement within Australia and worldwide.

2n

6. BASED ON THE DATA IN THE AUSTRALIAN ORTHOPAEDIC ASSOCIATION NATIONAL JOINT
REPLACEMENT REGISTRY, ANY OTHER RELEVANT STUDIES, AND YOUR KNOWLEDGE AND
EXPERIENCE, IS THERE A SAFETY CONCERN WITH METAL ON METAL HIP IMPLANTS, AND IF
SO, WHAT IS THE NATURE OF THAT CONCERN?
6.1

Yes the use of metal on metal hip implants particularly conventional stemmed THA with metal
on metal bearings and a head size greater than 32 mm is a major safety concern. In my opinion
the use of these devices is one of the most catastrophic failures of medical device
development ever seen globally. The nature of the safety concern relates to the known high
and ever increasing rate of revision and its attendant risks, ongoing pain and disability
secondary to extensive local soft tissue damage and the risk of illness as a result of high metal
ion levels. The use of these devices is now abandoned. Regulators and professional bodies
worldwide have released safety alerts and provided advice and guidance about the ongoing
management of the million or so patients who have received these devices.

Categories of metal on metal hip implants
6.2

There are three different categories of metal on metal hip implants. There are two categories
of conventional stemmed metal on metal THA prostheses based on head size. Those with head
sizes greater than 32 mm are referred to as large head metal on metal total hip arthroplasty
prostheses (LH MoM THA prostheses). The second category is the remainder with head sizes
of 32 mm or less. The third category of metal on metal hip implants are resurfacing THA
prostheses. Conventional stemmed and resurfacing metal on metal prostheses need to be
considered separately.

A brief History on the use of metal on metal bearings in conventional total hip arthroplasty
6.3 First generation metal on metal devices were used principally in the 1970's and 1980's. Two
designs were dominate. They were the McKee-Farrar and the Ring prostheses. Both devices
were abandoned because of high revision rates and concerns over metal sensitivity, cobalt
toxicity and increased torque relative to the main alternate bearing which was metal on
polyethylene (Benson et al 1975, Jones et al 1975, Ring PA 1975)
6.4 In subsequent years there were a number reports highlighting that some metal on metal
devices appeared to function well in the long term. These well-functioning devices were
associated with very little wear and limited tissue reaction (Schmulzried et al 1996, Amstutz
and Grigoris 1996). In these reports it was hypothesised that these devices had improved
performance compared to other metal on metal bearing devices because of better
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engineering tolerances of the articular surfaces. This then lead to the concept that better
quality engineering of metal on metal bearings had the potential to enhance the outcome.
6.5 It was argued that reintroducing metal on metal bearings had a number of potential
advantages. It was thought that better engineered metal on metal devices would reduce wear
related problems that had been observed with metal on the then used polyethylene bearing
(Schmulzried et al 1996)
6.6 In addition reduced wear would enable the use of larger femoral head sizes. This was thought
important as one of the main complications of THA is dislocation and in particular the need
for revision because of recurrent dislocation. The risk of dislocation is known to decrease with
increasing head size. The capacity to increase head size with a metal on polyethylene bearing
is limited because larger head sizes were known to exacerbate wear. This was not thought to
be an issue with well-engineered metal on metal bearings (Schmulzried et al 1996). In addition
the Birmingham Hip Resurfacing prosthesis was showing early promise and this devices had a
well-engineered metal on metal bearing with a large head (McMinn 2003). The other
supporting evidence that was cited was the mid-term success of the Metasul hip (Dorr 2000).
This was a metal on metal bearing used with a 28 mm head. The cup was not a solid metal cup
as was the case in the later designs of LH MoM THA prostheses. It was a metal shell with a
fixed metal insert separated by what was referred to as a polyethylene sandwich.
6.7

The enthusiasm for the introduction of LH MoM THA prostheses meant that most major
orthopaedic companies including Biomet developed and marketed these devices. They were
extensively marketed and very quickly used in large numbers. In many countries including
Australia, UK and USA their use peaked in 2007-2008 at approximately 20-25% of all
conventional stemmed total hip replacements being undertaken at that time. The problem
was they were not adequately clinically tested prior to their release which combined with the
rapid uptake meant that a large number of patients had received these devices before the
safety concerns had become apparent.

Regulatory requirements to obtain approval for metal on metal THA prostheses.
6.8

I have previously published on the limitation of regulatory processes and how those
limitations have allowed unsatisfactory devices to be released into the global market (Ardaugh
et al 2013, Graves and Maddern 2012) Of particular relevance to this report are the process
used by the U.S. Food and Drug Administration (FDA)

6.9

The FDA's Centre for Devices and Radiological Health (CDRH) is responsible for ensuring that
medical devices & radiation emitting products are safe and effective.

http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/ucm300
639.htm

6.10 The Medical Device Amendments of 1976 to the Federal Food, Drug and Cosmetic Act
established three regulatory classes for medical devices. The FDA classifies devices according
to these classes and determines the requirement for clearance based on the level of control
to ensure safety and effectiveness of the device.
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/GeneralandSpecialCo
ntrols/ucm2005378.htm

6.11

The three risk-based classes for medical devices include:

Class I — Low to moderate risk. These devices present minimal potential for harm and general postmarketing controls are considered sufficient to ensure safety and effectiveness of these
devices.
Class II — Moderate to high risk. Most medical devices are considered Class II devices. These devices
require both general and specific controls to ensure safety/effectiveness of the device.
Specific controls can include guidelines, performance standards, postmarket surveillance
data, labelling requirements, or premarket data requirements.
Class Ill — High risk. These devices usually sustain or support life, are implanted, or present potential
unreasonable risk of illness or injury. General and special controls are not sufficient to ensure
safety and effectiveness due to the high level of risk for these devices. Therefore, the FDA
requires Premarket Approval (PMA).
6.12

The FDA's clearance/approval process is based on these risk-based classifications. While most
class 1 devices are exempt from pre-market review, the higher risk class 3 devices are subject
to a more rigorous PMA which requires valid scientific evidence collected from human clinical
trials showing the device is safe and effective for its intended use.

6.13

Moderate risk devices are cleared through the 510K clearance process also known as
premarket notification which allows moderate risk devices to be brought to market by
demonstrating that they are Substantially Equivalent to currently marketed devices called
predicates. Substantially equivalent is defined by the FDA if in comparison to a predicate
device;

1.

the device has the same intended use and same technological characteristics as the predicate

OR
2.

it has the same intended use and has different technological characteristics to the predicate
and the information submitted with the application

•

does not raise new questions of safety and effectiveness; and

•

demonstrates that the device is at least as safe and effective as the legally marketed device

http://www.fda.gov/MedicaiDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/Prem
arketSubmissions/PremarketNotification510kidefaulthtm#se

6.14

The 501K process has become an integral component of the US regulatory process with one
third of medical devices cleared through this process (Institute of Medicine (IOM) Report,
2011). However, there has been concern that the 510K process does not adequately evaluate
safety and effectiveness and also does not promote innovation in the medical device industry.

6.15

In 2009, the FDA asked 10M to review the 510K process. Following public workshops,
extensive searches of medical, scientific, and legal literature, review of innovation, review of
FDA dockets, GAO and other government, content experts and input the 10M committee
came to several conclusions. The main conclusion and recommendation was that the 510(k)
clearance process was not intended to evaluate the safety and effectiveness of medical
devices with some exceptions. In addition the 510(k) process could not be transformed into a
premarket evaluation of safety and effectiveness as long as the standard for clearance was
substantial equivalence to any previously cleared Device. Finally the FDA should obtain
adequate information to inform the design of a new medical device regulatory framework for
Class II devices so that the current 510(k) process, can be replaced with an integrated
premarket and postmarket regulatory framework that effectively provides a reasonable
assurance of safety and effectiveness throughout the device life cycle. (10M report 2011).

6.16

The FDA's approval of the Depuy ASR XL and subsequent recall affecting approximately 93,000
people worldwide demonstrates the failure of the FDA regulatory clearance process based on
the premise of substantial equivalence to predicate devices. Although class III devices are
typically approved through the more rigorous PMA process, pre- amendment Class III devices
were cleared based on substantial equivalence to predicate devices without requirement of
clinical data. Despite Congress ordering subsequent PMA review of these pre-amendment
devices, several remained on the market. The Depuy ASR XL is an example of a Class III device
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cleared through the 510(k) process based on substantial equivalence to predicate dev' ise
without providing clinical data on safety and effectiveness. Specifically, the Depuy ASR XL was
approved on the basis of substantial equivalence to particular features of 95 different
predicate devices. Three of those predicate devices has been withdrawn from the market due
to high revision rates. Several of predicate devices this approval was based on were
completely different designs (Ardaugh et al 2013). However, the FDA cleared this device in
2008. The AOANJRR initially reported this device as an outlier with higher than expected
revision rates in 2008. This was followed by withdrawal of the device in Australia in 2009.
Within United States, the ASR XL was not recalled until after the English and Wales NJRR
reported higher rates of revision for this device in 2010. The requirement of clinical data for
FDA clearance of the ASR XL may have prevented the approval of this device which has been
associated with significant pain and suffering. Most if not all LH MoM THA prostheses
including the Biomet prostheses were approved through this process.
Identification of problems with LH MoM THA Prostheses
6.17

A number of registries have now published evidence that large head size is associated with an
increased revision rate for MoM when used in conventional hip replacement. Most registries
have defined large head size as >32mm, the New Zealand Registry has used >28 mm.

6.18

The first individual LH MoM THA prostheses that was identified by the AOANJRR was the ASR
XL in combination with the Corail femoral stem. This was initially reported in 2008 (AOANJRR
Annual Report 2008). The information provided was that the ASR XL/Corail had a cumulative
percent revision of 4.5 per cent at three years, and had a risk of revision that was almost 60
per cent higher than all other conventional primary total hip replacement prostheses. The
main reason for revision of the ASR XL/Corail was loosening, at 40.5 per cent, followed by
other at 16.7 per cent, and that other reasons for revision were dislocation, fracture and
infection, each at 14.3 per cent. The prosthesis was identified following review of all relevant
data on this prostheses combination at the AOANJRR Report Review workshop.

6.19

The ASR XL was again identified in 2009 (AOANJRR Annual Report 2008) as having an increased
risk of revision but on this occasion it was regardless of the femoral stem with which it was
implanted. The ASR XL had a CPR rate of 5.4 per cent at three years.

6.20

During December 2009 the ASR XL prostheses was discontinued from sale in Australia. In late
August 2010, the manufacturer of the ASR prostheses together with local distributors

L.
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orchestrated a worldwide recall of the devices and issued safety notices and hazard alerts in
numerous countries around the world.
6.21

The AOANJRR has continued to monitor and report the outcome of this device in every annual
report since 2009 (AOANJRR Annual Report 2009, 2010, 2011, 2012 and 2013). The rate of
revision continued to rise and in 2013 this device was reported to have a cumulative percent
revision of greater than 40 percent at 8 years and a HR of 23.63 after 5 years

6.22

Metal on metal bearings used in conventional primary THA as a class were first identified as
having a higher rate of revision compared to metal on polyethylene in 2008 (AOANJRR Annual
Report 2008). Metal on polyethylene was and remains the most common alternate bearing.
In 2010, metal on metal bearings were identified as having a higher rate of revision compared
to all other bearing surfaces (AOANJRR Annual Report 2010). It was also in that year that the
Registry first identified the important relationship between head size and revision of
prostheses with metal on metal bearings. The AOANJRR subsequently identified that both
females and younger patients had an increased risk of revision with these devices.
Furthermore the registry was able to identify that there was a variation in outcome depending
on the type of LH MoM Conventional THA but even the better performing devices had a
significantly higher rate of revision compared to conventional stemmed THA prostheses that
did not use a LH MoM bearing

6.23

Both the National Joint Registry for England and Wales and the New Zealand Registry also
reported an increased revision rate for larger head sizes when MoM bearing surfaces are used
(NJR England and Wales. 7 th Annual Report 2010 and The New Zealand Joint Registry: Eleven
Year report (January 1999-December 2009)). The analysis of LH MoM prosthesis report by the
NJR England and Wales was very similar to the Australian data. At five years the rate of
revision of LH MoM THA was twice that of non-large head MoM cemented THA for most age
groups. When used in females the rate was more than three times higher for women older
than 55 years and more than twice higher for those younger than 55 years. In 2010 the New
Zealand Joint Registry also reported that LH MoM THA was associated with an increased rate
of revision. Metal on metal bearings with a head sizes greater than 28mm had a significantly
higher rate of revision than metal on polyethylene bearings of the same head size.

6.24

In the Annual reports produced by both registries in 2013 the revision rates for LH MoM THA
prostheses continues to increase and is much greater than other conventional stemmed THA
prostheses (NJR England and Wales 2013 Annual Report and New Zealand Joint Registry

Fourteen Year Report (January 1999- December 2012)). The results continue to be very similar
to the AOANJRR data.
Risk of Cobalt Toxicity
6.25

There have been a number of reports that in association with failed LH MoM THA
prostheses and chronically raised metal ion levels that patients have developed
symptoms consistent systemic cobalt toxicity. Problems include hypothyroidism,
polyneuropathy, and impairment of cranial nerves, cardiomyopathy and feelings of
being unwell have been reported (Tower 2010, Mao et al 2011, Bradberry 2014).
These findings potentially add a new dimension to the management of patients with
metal on metal bearings regarding the indications for and timing of revision surgery
and the need for careful monitoring. There is no current evidence of a widespread
systemic problem and the reported systemic symptoms are largely non-specific.
Linkage of the symptoms to high metal levels can be made only if there is objective
clinical improvement following prosthesis removal accompanied by reductions in
serum or whole blood metal levels. At this time the prevalence of systemic symptoms
in patients with metal on metal bearings is unknown. While these case reports are
important, systemic toxicity needs to be systematically evaluated in appropriately
designed studies.

6.26 There are also concern about the possibility of an increased risk of developing
malignancy due to raised metal ion levels. The data at this point in time remains
inconclusive. The extent and length of exposure are likely to be important. Well
planned quality population studies to determine if the theoretical risk is real are
required. If there is a risk it is likely to be small.
Alerts and Advice concerning metal on metal bearings from Regulators and Professional bodies
6.27

Following the recall of the ASR devices as well as other metal on metal bearing conventional
stemmed and resurfacing THA prostheses as well as the identification of the entire class of LH
MoM THA prostheses there has been alerts and advice released by almost every regulatory
organisation worldwide as well as every major orthopaedic professional society. The advice
has been consistent and unequivocal. It can be summarised as recommending avoidance of
LH MoM THA, selective use of Resurfacing THA, close monitoring of patients with metal
bearing prostheses particularly LH MoM and Resurfacing THA and early revision if there are

symptoms in the hope that extensive soft tissue damage will be limited. Some examples of
the advice provided include;
1.

European Commission SCENIHR) Preliminary Opinion on the safety of metal-onmetal Joint replacements 14 March 2014
http://ec.europa.euThealth/scientific committees/emerging/docs/scenihr o 04
2.pdf

2.

Medicines and Healthcare products Regulatory Agency 28 February 2012. Medical
Device Alert: All metal-on-metal (MoM) hip replacements (MDA/2012/036
http://www.mhra.gov.uk/home/groups/dtsbs/documents/medicaldevicealert/con155767.pdf

3.

British Orthopaedics Association, "Metal on Metal Hip Replacements - The Facts
(not dated)
http://www.boa.ac.uk/patient-information/metal-on-metal-hipreplacements-the-facts/

4.

Health Canada Metal-on-Metal Hip Implants - Information for Orthopaedic
Surgeons Regarding Patient Management Following Surgery - For Health
Professionals 11 April 2012 http://www.healthvcanadians.gc.ca/recall-alert-

5.

TGA's recommendations for the care of patients with MoM implants 20 Sept 2012

rappel-avis/hc-sc/2012/15835a-eng.php
http://www.tga.gov.auhainformation-devices-mom-hipimplants.htm#.VAA4t3kg83x

6.

FDA Metal-on-Metal Hip Implants
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/Implantsa
ndProsthetics/MetalonMetalHipImplants/default.htm

7.

8.

The Hip Society: algorithmic approach to diagnosis and management of metal-onmetal arthroplasty.Lombardi AV Jrl, Barrack RL, Berend KR, Cuckler JM, Jacobs JJ,
Mont MA, Schmalzried TP 7.1 Bone Joint Surg Br. 2012 Nov;94(11 Suppl A):14-8
Risk stratification algorithm for management of patients with metal-on-metal hip
arthroplasty: consensus statement of the American Association of Hip and Knee
Surgeons, the American Academy of Orthopaedic Surgeons, and the Hip Society.
Kwon YM, Lombardi AV, Jacobs JJ, Fehring TK, Lewis CG, Cabanela ME
J Bone Joint Surg Am. 2014 Jan 1;96(1).

Current AOANJRR data for Conventional stemmed THA Prostheses
6.28

This analysis details the effect of head size on the revision rate of metal on metal conventional
stemmed THA, the high rate of revision of LH MoM THA prostheses compared to all other
conventional stemmed THA prostheses, reasons for revision, types of revision and the
comparative performance of the most commonly used types of LH MoM THA prostheses. For
this analysis the AOANJRR used data on 19,489 metal on metal conventional stemmed
prostheses used to treat osteoarthritis and reported to the AOANJRR prior 1 January 2014.

6.29 The information confirms the high rates of revision, and a pattern of failure and subsequent
revision that is characteristic of LH MoM prostheses. The analysis of the most commonly used
LH MoM THA prostheses identifies that all of these prostheses have increased revision rates.
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The effect of head size on the outcome of MoM conventional stemmed prostheses.

6.30

To evaluate the current data on the effect of head size with metal on metal conventional
stemmed THA an analysis was undertaken comparing four head size groups (528, 30-32, 3640, >40mm). There is no difference in the rate of revision for head sizes 28mm or less and 3032mm and the results from the analysis of these head sizes indicate that they have similar
rates of revision compared to other stemmed conventional THA prostheses. The Metasul has
been used in over 85.2% of the procedures using the two smaller head sizes. The two larger
head size groups are associated with an increased rate of revision compared to the two groups
with head sizes 32mm or less. After 9 years the rate of revision for head sizes 36-40 mm was
almost seven times higher compared to the revision rate for head sizes 28 mm or less. After 3
years the revision rate for head sizes greater than 40 mm are almost 9 times higher compared
to the revision rates for head size 28 mm or less. (Table 6.1 and Figure 6.1)).

Table 6.1: Cumulative Percent Revision of Metal/Metal Primary Total Conventional Hip
Replacement by Head Size (Primary Diagnosis OA)

Bearing Surface Head Size

Revised

1 Yr

Total

3 Yrs

5 Yrs

7 Yrs

163

2936 1.4 (1.0, 1.9) 3.0(2.4, 3.7)

3.8 (3.2, 4.6)

30-32mm J

100

2142 1.7 (1.3, 2.4) 3.5 (2.8, 4.3)

4.6 (3.8, 5.7)

36-40mm I

343

3649 2.1 (1.7, 2.6) 4.6(4.0, 5.3)

7.2(6.4, 8.1)

Metal/Metal

5.28mm

Metal/Metal
Metal/Metal
Metal/Metal

>40mm

10 Yrs

4.7 (4.0, 5.6)

5.7 (4.9, 6.7) 7.0(5.8, 8.4)

4.9 (4.0, 5.9)

6.5 (4.9, 8.7)

9.4(8.4, 10.6) 12.9 (11.4, 14.6)

1855 10762 1.6 (1.3, 1.8) 6.1 (5.6, 6.5) 13.4 (12.8, 14.1) 20.6 (19.7, 21.6) 25.5 (23.8, 27.4)

2461 19489

TOTAL

Figure 6.1: Cumulative Percent Revision of Metal/Metal Primary Total Conventional Hip
Replacement by Head Size (Primary Diagnosis OA)
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Metal/Metal 528mm
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2865
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2569
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1565
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2057
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21

10762
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b.
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The outcome of LH MoM THA prostheses compared to all other conventional stemmed
THA (OA Only).

6.31

The increased revision rate of LH MoM THA prostheses compare to all other conventional
stemmed THA prostheses used just for the management of osteoarthritis is evident at one
year and becomes increasingly apparent as time progresses. Comment on HR's when they
become available

Table 6.2: Yearly Cumulative Percent Revision of Primary Total Conventional Hip
Replacement by Group (Primary Diagnosis OA)
1 Yr

CPR
Large Head M/M Total

2 Yrs

3 Yrs

4 Yrs

5 Yrs

6 Yrs

7 Yrs

1.7 (1.5, 1.9)

3.3 (3.0, 3.6) 5.7 (5.3, 6.1) 8.8 (8.3, 9.3) 11.9 (11.3, 12.4) 15.3 (14.7, 16.0) 17.7 (17.0, 18.5)

Other Total Conventional Hip

1.5(1.4, 1.5)

2.0 (1.9, 2.0) 2.4(2.3, 2.4) 2.7 (2.7, 2.8)

CPR

8 Yrs

Conventional Hip

Large Head M/M Total
Conventional Hip

9 Yrs

10 Yrs

3.1 (3.0, 3.2)

11 Yrs

3.5 (3.4, 3.6)

12 Yrs

19.5 (18.7, 20.4) 21.1 (20.1, 22.1) 22.1 (21.0, 23.3) 23.2 (21.7, 24.9) 28.2 (24.3, 32.6)

Other Total Conventional Hip

4.2 (4.1, 4.4)

4.8(4.6, 4.9)

5.3 (5.2, 5.4)

5.9(5.7, 6.0)

6.5 (6.3, 6.7)

Figure 6.2: Cumulative Percent Revision of Primary Total Conventional Hip
Replacement by Group (Primary Diagnosis OA)
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Reasons for revision

6.32

There are differences in the reasons for revision when LH MoM THA prostheses are compared
to all other conventional stemmed THA prostheses. The number revised is 15% of the
procedures reported for LH MoM THA prostheses and over the same time period, 3.4% of
conventional stemmed THA prostheses were revised. Almost half of the LH MoM THA
prostheses are revised for Metal Related Pathology (MRP) and this accounts for 6.7% of all
primary procedures. Revisions due to loosening/lysis are 4 times higher for LH MoM
prostheses. It is the second most common reason for revision with 4% of the primary
procedures being revised for this reason. There is a higher incidence of revision for infection
and pain. The higher incidence for infection may well reflect misdiagnosis of florid tissue
reactions as previously mentioned. There is a lower rate of revision for dislocation in the LH
MoM THA group. This is due to the average head size being larger. This potential advantage is
small and it is swamped by the disadvantages of using LH MoM THA prostheses (Table 6.3).

6.33

The difference in the reasons for revision over time are represented graphically in Figure 6.3.
The increased incidence of revision due to MRP, Loosening/Lysis and infection is clearly
apparent.

Table 6.3: Revision Diagnosis of Primary Total Conventional Hip Replacement by Group (All
Diagnoses)
Large Head M/M Total Conventional
Hip
Revision Diagnosis
Loosening/Lysis
Prosthesis Dislocation

Number

% Revision

Other Total Conventional Hip

% Primary

Number

% Revision

% Primary

652

26.6

4.0

2550

28.4

1.0

97

4.0

0.6

2251

25.0

0.9

Fracture

116

4.7

0.7

1576

17.5

0.6

Infection

259

10.6

1.6

1534

17.1

0.6

1087

44.4

6.7

49

0.5

0.0

Metal Related Pathology
Pain

97

4.0

0.6

168

1.9

0.1

Leg Length Discrepancy

16

0.7

0.1

122

1.4

0.0

Malposition

11

0.4

0.1

108

1.2

0.0

Implant Breakage Stem

12

0.5

0.1

82

0.9

0.0

Instability

5

0.2

0.0

77

0.9

0.0

96

3.9

0.6

477

5.3

0.2

N Revision

2448

100.0

15.0

8994

100.0

3.4
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Figure 6.3: Cumulative Incidence Revision Diagnosis of Primary Total Conventional Hip
Replacement by Group (Primary Diagnosis OA)
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Type of revision
The types of revision that are undertaken also vary. Following LH MoM THA primary
procedures it is usually the acetabular component that is revised. It is most often done without
the femoral component but usually in conjunction with a change of femoral head which is
often down sized and a different type insert so that the type of bearing surface is changed. As
this involves only one major component it is usually referred to as an acetabular only revision.
Acetabular only revisions are undertaken in 63.6% of all LH MoM THA revision and this type

of revision is used in 9.6% of all primary LH MoM THA procedures. This is 12 times higher
compared to all other conventional stemmed THA prostheses used to treat OA. Acetabular
components are also revised more frequently with femoral components. The incidence of
acetabular plus femoral component revision is 2.3% which is five times higher than what is
reported for conventional stemmed THA prostheses.
6.35

The reason why the acetabular prostheses is revised so frequently is because most LH MoM
THA prostheses have a solid (one piece) acetabular cup which needs to be entirely removed
so that the bearing surface can be changed. Some of the acetabular prostheses are loose but
many others are solidly fixed to bone at the time they are removed.

Table 6.4: Type of Revision of Primary Total Conventional Hip Replacement by Group (All Diagnoses)

Large Head M/M Total Conventional
Hip
Type of Revision
Femoral Component
Acetabular Component
Head/Insert
THR (Femoral/Acetabular)

Other Total Conventional Hip

Number % Revision % Primary Number % Revision % Primary
193

7.9

1.2

2800

31.1

1.1

1557

63.6

9.6

2093

23.3

0.8

96

3.9

0.6

1696

18.9

0.6

382

15.6

2.3

1078

12.0

0.4

Head Only

69

2.8

0.4

458

5.1

0.2

Cement Spacer

94

3.8

0.6

417

4.6

0.2

Minor Components

14

0.6

0.1

154

1.7

0.1

2

0.1

0.0

120

1.3

0.0

0.7

0.0

Insert Only
Removal of Prostheses
Head/Neck/Insert
Head/Neck

3

0.1

0.0

59

32

1.3

0.2

52

0.6

0.0

4

0.2

0.0

46

0.5

0.0

9

0.1

0.0

1

0.0

0.0

4

0.0

0.0

Reinsertion of Components
Neck Only
Bipolar Only

3

0.0

0.0

Total Femoral

2

0.0

0.0

Bipolar Head and Femoral

1

0.0

0.0

1

0.0

0.0

1

0.0

0.0

8994

100.0

3.4

Neck/Insert
1

0.0

0.0

N Revision

2448

100.0

15.0

N Primary

16284

Saddle
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To determine if the higher revision rate of LH MoM THA is prosthesis specific, the AOANJRR
has analysed all prosthesis head/acetabular combinations with head size greater than 32mm
and have been used in more than 200 procedures. There are 13 combinations that meet these
criteria. When the revision rates are compared there is considerable prostheses variation. The
cumulative percent revision ranges from 4.3% to 37.2% at seven years (Table 6.5). The best
performed LH MoM THA Prostheses are femoral stems in combination with the Pinnacle Shell.

This differs from many of the of the other LH MoM THA prostheses in that the Pinnacle shell
uses a metal insert rather than being a solid cup. This however does also provide the
opportunity for an almost unique comparisons in that the pinnacle shell may be combined
with other inserts to give different bearing surfaces. When the LH MoM Pinnacle shell is
compared with Pinnacle shells using other bearing surfaces the LH MoM Pinnacle has almost
twice the revision rate of other bearing surface combinations used with the same shell.
6.37 The risk of revision for any patient who has received a LH MoM TI-IA Prosthesis would be
significantly lower if they had received a well performed and well proven conventional
stemmed THA prosthesis instead.
Table 6.5: Cumulative Percent Revision of Metal/Metal Primary Total Conventional Hip
Replacement using Head Size >32mm by Prostheses Used (Primary Diagnosis OA)

Head Surface
ASR

Acetabular
Surface
ASR

N
Revise
d
1314

N
Total

1 Yr

3 Yrs

5 Yrs

7 Yrs

3980 1.8 (1.4, 2.2) 9.8 (8.9, 10.7) 24.4 (23.0, 25.8) 37.2 (35.5, 38.9)

99

1627 1.9 (1.3, 2.6)

3.0(2.3, 4.0)

4.8 (3.8, 6.0)

6.9 (5.6, 8.5)

9.5 (7.5, 12.1)

176

2223 1.0 (0.7, 1.5)

3.3 (2.6, 4.1)

6.1 (5.1, 7.2)

9.2 (7.9, 10.7)

12.0 (9.7, 14.7)

53

535 2.1 (1.1, 3.7)

6.6 (4.8, 9.1)

10.4 (8.0, 13.5)

3.9 (2.1, 7.2)

5.8 (3.1, 10.6)

Articulgze

Pinnacle

BHR

BHR

BHR

R3

BMHR

BHR

12

274 1.9 (0.8, 4.4)

Bionik

Bionik

68

377 3.7 (2.2, 6.2) 8.1 (5.8, 11.4) 15.6 (12.2, 19.9) 23.0 (18.1, 29.0)

Icon

Icon

40

341 2.4 (1.2, 4.7) 7.3 (4.9, 10.6)

M2a

M2a

79

843 1.8 (1.1, 3.0)

59

1057 1.8 (1.2, 2.8)

Durom

91

M2a Magnum Recap
Metasul

12.1 (8.9, 16.4)

12.6 (9.3, 17.0)

4.3 (3.1, 6.0)

6.3 (4.8, 8.3)

8.1 (6.3, 10.3)

2.9 (2.0,4.1)

4.8 (3.6, 6.3)

6.8 (5.3, 8.8)

1100 1.2 (0.7, 2.0)

3.9 (2.9, 5.2)

5.4 (4.2, 7.0)

8.9 (7.2, 10.9)

Mitch TRH

Mitch TRH

60

648 1.7 (0.9, 3.0)

5.1 (3.7, 7.2)

9.0 (7.0, 11.7)

Optimom

Cormet

58

701 1.3 (0.7, 2.5)

3.5 (2.3, 5.1)

5.3 (3.8, 7.3)

9.6 (7.2, 12.8)

S-Rom

Pinnacle

16

283 2.1 (1.0, 4.7)

3.6 (1.9, 6.5)

3.9 (2.2, 7.0)

4.3 (2.5, 7.5)

90

619 2.6 (1.6, 4.2)

6.4(4.7, 8.7)

Other (24)

TOTAL
Note:

10 Yrs

12.1 (9.5, 15.5)

7.2 (4.3, 11.8)

9.9 (7.7, 12.8) 14.2 (11.2, 17.8) 18.1 (14.3, 22.8)

2198 14411
Only combinations with over 200 procedures have been listed.

Brief history of resurfacing
6.38

There has been various attempt at developing resurfacing prostheses over the years
however most of the early attempts from the 1950.s through to the 1980.s were associated
with very high rates of revision. The main problem appeared to be related to wear of the
materials used. The Wagner resurfacing prosthesis was one of the most commonly used. It
was a metal femoral cap articulating with a cemented polyethylene cup. However the large
head and the thin polyethylene cup quickly wore leading to failure of the device due to
extensive wear particle production (Costi et al 2010).
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6.39

Despite these failures it was thought that resurfacing hip replacement has some potentially
very significant advantages compared to conventional stemmed THA. As it involved minimal
resection of the proximal femur it was regarded as a bone conserving operation. The
minimal resection and the maintenance of" normal" hip anatomy were also thought to offer
the opportunity for better functional outcomes. It was felt by some that the early failure of
resurfacing was not a failure of the concept but a failure of the materials.

6.40

It was not until improved metallurgy enabled the possibility of developing an entirely metal
resurfacing device that interest in the resurfacing concept was rekindled. Cobalt Chrome
enabled the manufacture of a device with the required strength and with quality
engineering a well matched articular surface that was thought to have the potential to have
significantly reduced wear. Dr Derek McMinn in particular worked on this concept for many
years developing a variety of different prototypes until finally releasing the BHR in the
1990's Unlike many THA prostheses this prostheses underwent clinical testing prior to its
release and the early data appeared promising (McMinn 2003)

6.41

Following its release and apparent early success a number of other orthopaedic companies
commence the development and undertook subsequent release of a range of different
metal on metal resurfacing devices.

Identification of safety concerns with resurfacing
6.42

The AOANJRR commenced data collection at a similar time to the introduction of resurfacing
hip replacement in Australia. Consequently it has an almost complete data set of the
national experience with this class of device. The AOANJRR identified that resurfacing hip
replacement had a higher rate of revision compared to conventional stemmed THA
prostheses. One of the reasons for this was that there were significant patient related
factors that impacted on the outcome of resurfacing hip replacement. In particular that the
revision rate was increased in woman and it increased with increasing age in both men and
women. In addition there was a very strong relationship between the size of the femoral
component and the risk of revision. Femoral heads less than 50 mm in diameter had a much
higher rate of revision. The AOANJRR identified that a particular subset of patients had the
best outcomes with resurfacing and that subset was males aged less than 65 years with
femoral heads greater than 50 mm in diameter. In addition patients with osteoarthritis as
their primary diagnosis achieved the best results. The results of resurfacing using the best
performed resurfacing devices in this subset is similar to conventional stemmed THA
prosthesis (Prosser et al 2010)
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6.43

The AOANJRR was the first to identify that there were major differences in revision rate
depending on the type of resurfacing device. It identified the ASR resurfacing as a device
that had a higher than anticipated rate of revision in 2007. In subsequent years it identified a
number of other resurfacing devices including the Biomet Recap.

6.44

One of the potential advantages of resurfacing was thought to be that it was a bone
conserving procedure. The implication of this is that if a resurfacing procedure requires a
revision then the outcome of that revision was likely to be better than if a conventional
stemmed THA prostheses was revised. The AOANJRR identified a number of years ago that
this was not the case and the risk of re-revision following an initial revision procedure of a
resurfacing prosthesis is the same as revising a conventional stemmed THA prosthesis.

6.45

The use of resurfacing in Australia has declined from a peak of 8.8% in 2005 to 1.3% of all
primary THA procedures in 2013. Its current use is confined to a very specific subset of
patients previously mentioned (larger males below 65 years of age with osteoarthritis).
Almost all resurfacing procedures currently utilise the BHR. There is only occasional use of
other resurfacing prostheses.

Current data on Resurfacing
6.46

Resurfacing THA has a higher revision rate compared to conventional stemmed THA but a
lower revision rate compared to LH MoM THA. At 10 years the cumulative percent revision is
10.1%, 5.9% and 22.1% respectively.
Table 6: Yearly Cumulative Percent Revision of Primary Total Hip Replacement by Group
(Primary Diagnosis OA)
CPR

Large Head M/M Total

1 Yr

2 Yrs

4 Yrs

3 Yrs

5 Yrs

6 Yrs

7 Yrs

1.7 (1.5, 1.9) 3.3 (3.0, 3.6) 5.7 (5.3, 6.1) 8.8 (8.3, 9.3) 11.9 (11.3, 12.4) 15.3 (14.7, 16.0) 17.7 (17.0, 18.5)

Conventional Hip
Total Resurfacing Hip

1.7 (1.5, 2.0) 2.6 (2.3, 2.8) 3.2 (3.0, 3.5) 4.1 (3.8, 4.4)

5.1 (4.7, 5.4)

6.2 (5.8, 6.6)

7.2(6.7, 7.7)

Other Total Conventional Hip

1.5 (1.4, 1.5) 2.0(1.9, 2.0) 2.4 (2.3, 2.4) 2.7 (2.7, 2.8)

3.1 (3.0, 3.2)

3.5 (3.4, 3.6)

3.9(3.8, 4.0)

CPR
Large Head M/M Total
Conventional Hip

8 Yrs

9 Yrs

10 Yrs

11 Yrs

19.5 (18.7, 20.4) 21.1 (20.1, 22.1) 22.1 (21.0, 23.3) 23.2 (21.7, 24.9)

12 Yrs

13 Yrs

28.2 (24.3, 32.6)

Total Resurfacing Hip

8.0 (7.5, 8.5)

8.7 (8.1, 9.2)

9.5 (8.9, 10.1)

10.1 (9.5, 10.8)

10.7 (9.9, 11.5)

11.2 (10.2, 12.4)

Other Total Conventional Hip

4.2(4.1, 4.4)

4.8(4.6, 4.9)

5.3 (5.2, 5.4)

5.9(5.7, 6.0)

6.5(6.3, 6.7)

7.3(7.0, 7.6)

Figure 6.4: Cumulative Percent Revision of Primary Total Hip Replacement by Group (Primary
Diagnosis OA)
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There are three main reasons for revision of resurfacing. They are Loosening/Lysis, Metal
Related Pathology (MRP) and fracture of the femoral neck. Comparing head sizes less than 50
mm and greater than or equal to 50mm it is evident that these three reasons for revision occur
at a much higher rate for the smaller head size. Even in the better performing head size there
are however revisions for MRP which indicates that the metal bearing may be a problem even
in the optimum size (Figure 6.5).
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Figure 6.5: Revision Diagnosis Cumulative Incidence of Primary Total Resurfacing Hip Replacement by Head
Size (Primary Diagnosis OA)
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Conclusion
LH MoM THA Prostheses

6.48 LH MoM THA have presented orthopaedic surgeons worldwide with one of the most
serious hip device safety issues since THA commenced. The problem is extensive due
to the large number of people who have received these devices and because of the
severity of the problems they cause. At one point in time LH MoM THA prostheses
were used in over 20% of all conventional total hip replacements performed in many
countries. When used in primary total hip replacement for osteoarthritis they have a
very high revision rate compared to all other conventional stemmed THA prostheses.
The AOANJRR has identified that there is individual variation in the outcome of these
devices but even patients receiving the best performing LN MoM THA prostheses
could have achieved much better result if metal on metal bearing had not been used.
6.49 There have been no positives as a result of manufacturer's introducing this
technology. The consequences have been severe. Over one in four patients receiving
these devices have been revised in the first 12 years. This compares to approximate
one in twenty rate that is achieved for the large number of well performed devices.
Not all patients having problems have been revised so the revision rates
underestimate the extent of the problems with these devices. It is anticipated that the
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revision rates will continue to increase as many more patients require revision in
coming years.
6.50 In addition to the high revision rates there are additional safety concerns. The
extensive soft tissue damage has meant that many patients are likely to be left with
significant and ongoing long term disability. High blood and serum metal ion levels
have been anecdotally linked to generalised ill health and there does remain a
potential prospect of higher rates of malignancy.
6.51 The problems associated with the use of these devices is evident for most within a few
years of use. Adequately designed and managed clinical trials would have identified
these problems and prevented the widespread use of these devices if they had been
undertaken prior to general release.
6.52 Conventional stemmed THA is an excellent operation which in most circumstances has
outstanding results. The long standing quality outcomes that have already been
achieved make it imperative that any new joint replacement technology is adequately
tested before its release into the market. This is particularly important when it is a
technology that has previously been associated with high revision rates. As a
consequence of already having high quality outcomes there is a lot to lose by
introducing a technology that has not been proven to perform as well. It was always
in the hands of manufacturers to undertake clinical testing of these devices their
failure to do so has contributed in a major way to the severity and extent of the current
problem.
6.53 The AOANJRR was the first Registry to identify this issue. Soon however other
registries had also identified that LH MoM THA prostheses had a high revision rate. In
addition to this there was increasing evidence from other surgeon and institutional
based publications that LH MoM had significant safety concerns. It was clearly
apparent by 2010-2011 that these devices had a major safety issue. Many companies
however continued to justify, promote and market these devices well into 2012.
Delays in responding to the available evidence also contribute to the extent and
severity of the problem.

22f,
6.54 The use of LH MoM THA prostheses has been an abject failure. Unfortunately it was
a failure that could have been avoided or at the very least significantly limited.

Resurfacing THR

6.55 Modern resurfacing THA is a procedure which commenced with a lot of theoretical
promise. With time and quality data collection it has become apparent that the
indications for the use of this procedure remains very limited. This and ongoing
concerns about the use of metal on metal bearing surfaces has seen a rapid decline in
the use of this procedure. Continued success with resurfacing THA requires limiting
the surgery to the now well identified patient population and using well proven
prostheses. The future of this procedure remains uncertain. At very best it will be able
to achieve results in a specific subset of patients requiring THA that are possibly as
good but certainly not better than using good quality conventional stemmed THA
prostheses.

DOES THIS SAFETY CONCERN EXTEND TO METAL ON METAL HIP IMPLANTS SOLD IN
CANADA BY BIOMET, AND IF SO, IN WHAT WAY?

7.

7.1

The answer is yes and this is true for both the Biomet metal on metal conventional stemmed
hip prostheses and the Biomet resurfacing prosthesis.

7.2

The safety concerns of Biomet metal on metal conventional stemmed hip prostheses relate
to the unacceptable rate of revision that is significantly higher when compared to other
conventional stemmed hip prostheses that use alternate bearing articulations. In addition the
reasons for revision and the types of revision of the Biomet metal on metal conventional
stemmed hip prostheses are characteristic of large head metal on metal devices and these
differ from other conventional stemmed hip prostheses that use alternate bearing
articulations.

7.3

Furthermore Biomet metal on metal prostheses are known to have the complication of raised
metal ion levels which are known to be associated with damage to the soft and hard tissues
adjacent to the hip joint as well as the potential for widespread adverse systemic effects.

7.4

The Biomet resurfacing device also has safety concerns because of its high rate of revision
compared to other resurfacing devices.

7.5

Before presenting evidence related to the safety concerns it is necessary to explain my
understanding of the development of the Biomet metal on metal devices. This understanding
was gained from my work with the AOANJRR and reviewing independent publications and
public documents. The Biomet metal on metal bearing prostheses include:

a.

M2a Ringloc system was introduced in Europe in 1996. This was a metal on metal
bearing with a 28 mm head. The acetabular component had a thin metal bearing with
a polyethylene "sandwich" between the metal shell and metal insert

b.

M2a Taper was approved for use in the USA in 2000. There were two head sizes
associated with the M2a Taper, 28 mm (approved in May 2000) and 32 mm (approved
in September 2000). The M2a Taper was an acetabular component which had a
separate shell and metal insert.

c.

M2a 38 mm System was the first large head metal on metal bearing and this was
approved for use in November 2001

d.

Recap resurfacing was introduced in June 2003

e.

M2a Magnum system. This had a range of much larger head sizes 38-60 mm. in
addition there was a separate large titanium head taper adaptor used to connect the
head to the taper of the femoral neck of the stem.

f.

Exceed ABT Acetabular system. Introduced in Europe in October 2006. This is an
acetabular component that can be used with three different inserts, polyethylene,
ceramic and metal. The choice of which insert is surgeon choice. The metal on metal
bearing has three possible head sizes 28mm, 32mm and 36mm.

7.6

The devices that I was asked to consider for the purposes of this affidavit were four
conventional total hip replacement prostheses M2a Taper, M2a 38 mm, M2a Magnum and
the Exceed ABT. The M2a 38 mm and the M2a Magnum are large head metal on metal
bearings. The M2a Taper is not. The Exceed ABT when used with a metal insert has one head
size (36mm) that is a large head metal on metal bearing. The other two head sizes (28 mm
and 32 mm) used with metal on metal bearings are not large head. In addition I was also asked
to consider a resurfacing device manufactured by Biomet which was the Recap resurfacing.

DATA FROM THE AOANJRR
7.7

The AOANJRR has one of the most comprehensive data sets on the outcome of Biomet metal
on metal prostheses. It does not however have sufficient data to enable comment on all
prostheses. There have only been 13 procedures using the Ma2 Taper. One of these has been
revised. The Exceed ABT Acetabular system has only been used in combination with metal on
metal bearings in 18 procedures, one of which has been revised. This is an insufficient data to
make reasoned comments on the performance of either of these prostheses.

7.8

The remaining two conventional total hip devices that I was asked to comment on are the
M2a 38 mm and the Magnum M2a. The AOANJRR has data on 843 M2a 38 mm procedures
when used with metal on metal bearings and 1057 Magnum M2a procedures when used with
metal on metal bearings. Both were last used in Australia with metal on metal bearings in
2011 and both have significantly higher rates of revision compared to all other primary
conventional stemmed total hip replacement prostheses used with any bearing other than
large head metal on metal prostheses. They reasons for the higher revision rate are typical for

large head metal on metal designs. The data indicates clearly and it is my opinion that these
two designs of conventional hip replacement have performed unsatisfactorily and that the
high rates of revision are due to the design of the prosthesis rather than patient or surgeon
related factors.

7.9

The AOANJRR also has information on the 195 procedures using the Recap resurfacing
prosthesis. There has been limited use of this device in Australia because it was one of the
initial resurfacing devices identified by the AOANJRR as a prosthesis with a higher than
anticipated rate of revision compared to the combined outcome of all other resurfacing
prostheses. The Recap resurfacing was last used in Australia in 2011. The higher rate of
revision when compared to all other resurfacing prostheses indicates that the Recap
resurfacing has unsatisfactorily high revision rate. The AOANJRR data suggests and it is my
opinion that the difference in outcome is due to the prosthesis and not a consequence of
factors such as patient or surgeon factors.

7.10

The Recap resurfacing was first identified in 2009 Annual Report then in 2011 and each
subsequent Annual Report. The consequence of this is that a detailed information on the
prosthesis has been publically available and updated each year. This information is available
from the AOANJRR website under publications in the supplementary report section titled
"Investigations of Prostheses with Higher than Anticipated Rates of Revision" The analysis on
the Recap resurfacing presented here is on the most recent validated data from the AOANJRR
which is up to the end of 2013.

7.11 The analysis on the M2a 38 mm and the M2a Magnum is also on the most recent validated
data. This analysis was undertaken specifically for this affidavit and has not previously been
publically available.

7.12

In the explanation of the M2a 38 mm data in addition to highlighting the results I have
attempted to explain why each of the analysis has been done. When discussing the AOANJRR
data for other devices my explanation has focused on the results.

7.13

Biomet has confidential real time access to much of this information through the AOANJRR
industry porthole. This porthole provides secure web based access to specified company
personnel to enable them to review current data on the performance of the company's

devices. This data is updated daily and accurately reflects the performance of a device for the
period from when it was first reported to the AOANJRR to the most recent data entry for
procedures using that device which is usually within six weeks of when the data are accessed.
Analysis and comments on the AOANJRR M2a 38 mm data.
7.14

In the following tables and figures the M2a 38 mm is referred to simply as M2a. The analysis
shows that the M2a has over twice the rate of revision compared to the outcome of all other
primary conventional stemmed total hip replacements combined with the exclusion of large
head metal on metal prostheses.

7.15

The following table list the number of procedures and the number of revisions and then
compares the revision rate per 100 observed component years to all other conventional total
hip prostheses excluding large head metal on metal prostheses. The revision rate per 100
observed component years is used usually used as an initial screening assessment by the
AOANJRR to determine if there is a potential difference in the performance of one device
compared to others. The most important comparative analysis are the however the KaplanMeier estimates of survivorship expressed as the complement and used to presented a visual
representation of the difference in revision rate and the Cox Regression analysis to compare
the results of an individual prosthesis to the combined results of other comparator
prostheses. Significance is determined by Poisson probability with a p value less than 0.05

Table 7.1: Revision Rates of Primary Total Conventional Hip Replacement
Component

N Revised

M2a

N Total

Obs. Years

Revislons/100 Obs. `As (95%
CO

79

843

6514

1.21 (0.96, 1.51)

Other Total Conventional Hip

8994

264238

1321184

0.68 (0.67, 0.69)

TOTAL

9073

265081

1327698

0.68 (0.67, 0.70)

Table7.2: Yearly Cumulative Percent Revision of Primary Total Conventional Hip Replacement
CPR

1 Yr

2 `Os

3 Yrs

4 Yrs

5 Yrs

6 Yrs

7 Yrs

M2a

1.8 (1.1, 2.9)

3.2 (2.2, 4.7)

4.3 (3.1, 5.9)

5.7 (4.3, 7.5)

6.3 (4.9, 8.2)

7.2 (5.6, 9.2)

8.1 (6.4, 10.3)

Other Total Conventional Hip

1.6 (1.6, 1.6)

2.1 (2.1, 2.2)

2.6 (2.5, 2.6)

2.9 (2.8, 3.0)

3.3 (3.2, 3.4)

3.7 (3.6, 3.8)

4.1 (4.0, 4.2)

CPR
M2a
Other Total Conventional Hip

8 Yrs

9 Yrs

1011s

9.0(7.1, 11.3)

10.0 (8.0, 12.4)

12.1 (9.5, 15.3)

4.5 (4.4, 4.6)

5.0 (4.9, 5.1)

5.5 (5.4, 5.7)

11 Yrs

12 Yrs

1311s

6.1 (6.0, 6.3)

6.8(6.6, 7.0)

7.6(7.2, 7.9)

7.16

In the following figure the Cumulative Percent Revision of the M2a Total Conventional Hip
Prosthesis is compared to all Other Total Conventional Hip prostheses excluding large head
metal on metal hips is presented graphically. In addition, Hazard Ratios as determined by Cox
regression are also reported. The Hazard Ratios are adjusted to account for any age or gender
effects that may exist i.e. differences that may be due to age or gender effects in the
comparison groups have been taken into account and they are not contributing to any
differences seen. Hazard Ratios are also reported for specific time periods. This is done to
enable more specific and valid comparisons of the risk of revision over time. The pattern of
variation in risk has important implications with respect to the underlying reasons for any
difference. In this case the M2a has a lower but not significantly different risk of revision in
the first three months and after that time the risk of revision is 2.3 times greater for the M2a.
this difference is very significant with a p < 0.001.

Figure 7.1: Cumulative Percent Revision of Primary Total Conventional Hip Replacement
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7.17

The following table identifies the diagnosis of the primary procedure which was subsequently
revised. This information is provided as there is a variation on outcome depending on the
primary diagnosis. It is therefore important when considering the reasons for a higher than

anticipated rate of revision that there is identification of the primary diagnosis. The
information for the M2a prostheses is compared to all other Total Conventional Hip
prostheses. For Conventional hip replacement diagnosis other than osteoarthritis usually has
a lower risk of revision compared to other primary diagnoses. The M2a has a higher proportion
of revision patients with a primary diagnosis of osteoarthritis. This indicates that the higher
revision rate of the M2a is not due to the M2a being used in more frequently in patients who
have a primary diagnosis that puts them at increased risk of revision. On this primary
diagnostic profile the revision rate of the M2a if anything should be slightly less when
compared to the other conventional hip replacements.

Table 7.3: Primary Diagnosis for Revised Primary Total Conventional Hip Replacement

M2a
Piimmy Diagnosis

Number

OtherTotal Conventional Hip
Percent

Number

Percent

73

92.4

7586

84.3

Fractured Neck Of Femur

1

1.3

486

5.4

Osteonecrosis

4

5.1

422

4.7

152

1.7

1

1.3

Osteoarthritis

Rheumatoid Arthritis
Developmental Dysplasia
Failed Internal Fixation

145

1.6

67

0.7

Tumour

60

0.7

Other Inflammatory Arthritis

44

0.5

Fracture/Dislocation

16

0.2

Arthrodesis Takedown

10

0.1

Other

TOTAL

7.18

79

100.0

6

0.1

8994

100.0

The following table identifies the components used in the revision of the M2a Total
Conventional Hip Prosthesis and compares it to the components used in the revision of all
other Total Conventional Hip prostheses. The reason this analysis is undertaken is to identify
whether there is one or more components which are being replaced that differ from the
components replaced for revisions of all other Total Conventional Hip prostheses i.e. is there
a difference in the type of revision undertaken for the M2a Total Conventional Hip Prosthesis
compared to all other Total Conventional Hip prostheses. For this analysis the follow up time
for all other Conventional Total Hip prostheses is restricted to the same follow-up time for the
M2a prostheses. This is because the types of revision vary with time. There is a clear difference
in the type of revision undertaken for the M2a compared to all other conventional total hip
replacements in that there is an increased number of revision of the acetabular component

225
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either alone or in combination with the femoral component. This is a very typical picture for
large head metal on metal prostheses.

Table7.4: Primary Total Conventional Hip Replacement - Type of Revision
OtherTotal Conventional Hip
Number

Percent

Number

Percent

4

5.1

2800

31.1

Acetabular Component

54

68.4

2093

23.3

THR (Femoral/Acetabulai)

12

15.2

1078

12.0

4

5.1

417

4.6

59

0.7

Reinsertion of Components

9

0.1

Total Femoral

2

0.0

Bipolar Head and Femoral

1

0.0

Saddle

1

0.0

6460

71.8

1696

18.9

458

5.1

Revision lype
Femoral Component

Cement Spacer
Removal of Prostheses

N Major

74

93.7

Head/Insert
Head Only

5

6.3

Minor Components

154

1.7

Insert Only

120

1.3

Head/Neck/Insert

52

0.6

Head/Neck

46

0.5

Neck Only

4

0.0

Bipolar Only

3

0.0

Neck/Insert

1

0.0

N Minor
TOTAL

7.19

5

6.3

2534

282

79

100.0

8994

100.0

The following table compares the Reason for Revision of the M2a to all other Conventional
Total Hip Replacement. This is reported in two ways; a percentage of all revisions and also as
a percentage of all primary procedures. The results are compared to the reasons for revision
to all other Total Conventional Hip prostheses. The purpose of this analysis is identify if there
are differences in the reasons for revision and the number of revisions performed for those
reasons between the M2a Total Conventional Hip Prosthesis and all other Total Conventional
Hip prostheses. Again the follow times for the M2a and all other Total Conventional Hip
prostheses are restricted to the same follow-up time to allow a time-matched comparison of
revisions. The major differences are the higher rate of revision for loosening/lysis, infection,
and metal related pathology and the reduced rate of revision for dislocation. This is a very
typical and specific picture for large head metal on metal bearings.
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Table 7.5: Primary Total Conventional Hip Replacement - Reason for Revision
M2a
Revision Diagnosis
Loosening/Lysis

Number

% Revision

OtherTotal Cormentional Hip
% Primary

Number

% Revision

% Primary

35

44.3

4.2

2550

28.4

1.0

Prosthesis Dislocation

9

11.4

1.1

2251

25.0

0.9

Fracture

5

6.3

0.6

1576

17.5

0.6

Infection

9

11.4

1.1

1534

17.1

0.6

Pain

2

2.5

0.2

168

1.9

0.1

122

1.4

0.0

Leg Length Discrepancy
Malposition

2

2.5

0.2

108

1.2

0.0

Implant Breakage Stem

1

1.3

0.1

82

0.9

0.0

Instability

77

0.9

0.0

Incorrect Sizing

73

0.8

0.0

Implant Breakage Acetabular

72

0.8

0.0

Implant Breakage Acetabular Insert

69

0.8

0.0

Wear Acetabular Insert

58

0.6

0.0

49

0.5

0.0

Implant Breakage Head

26

0.3

0.0

Tumour

14

0.2

0.0

Hetemotopic Bone

12

0.1

0.0

Wear Head

12

0.1

0.0

Wear Acetabulum

9

0.1

0.0

Synovitis

2

0.0

0.0

Chondrolysis/Acetab. Erosion

1

0.0

0.0

Osteonecrosis

1

0.0

0.0

128

1.4

0.0

8994

100.0

3.4

Metal Related Patholog

Other

14

17.7

1.7

2

2.5

0.2

N Revision

79

100.0

9.4

N Pdmaiy

843

7.20

264238

The following figure is a visual representation of the reasons for revision over time. It details
the cumulative incidence for the five most common reasons for revision. A comparative graph
is provided of the cumulative incidence for the same reasons for revisions for all other Total
Conventional Hip prostheses. The increased rate of revision is mainly due to the increased rate
of revision for loosenindlysis and metal related pathology and the difference compared to
other total conventional hips is increasing as time progresses. It can be reasonably anticipated
that this difference will continue to increase with time.

Figure 7.2: Cumulative Incidence Revision Diagnosis for Primary Total Conventional Hip
Replacement
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The following table compares the regional variation in the outcome of the prostheses being
compared. If the high rates of revision are consistent across regions then there is unlikely to
be a surgeon specific effect as surgeons across the country have a poor outcome using the
device. The M2a has a high rate of revision in all Australian states

Table 7.6: Revision Rates of Primary Total Conventional Hip Replacement by State
Component

State

N Revised

N Total

Obs. Years

Revlsions/100 Ohs. Yrs
(95% CI)

M2a

NSW

24

214

1678

1.43 (0.92, 2.13)

M2a

VIC

39

463

3421

1.14 (0.81, 1.56)

M2a

QLD

3

24

151

1.99 (0.41, 5.82)

M2a

SA

13

137

1220

1.07 (0.57, 1.82)

M2a

TAS

0

4

34

0.00 (0.00, 10.77)

M2a

ACT/NT

0

1

10

0.00 (0.00, 36.45)

Other Total Conventional Hip

NSW

2565

78745

373369

0.69 (0.66, 0.71)

OtherTotal Conventional Hip

VIC

2482

72265

363107

0.68 (0.66, 0.71)

Other Total Conventional Hip

QLD

1532

41977

210977

0.73 (0.69, 0.76)

Other Total Conventional Hip

WA

1167

30400

157767

0.74 (0.70, 0.78)

Other Total Conventional Hip

SA

762

25612

138690

0.55 (0.51, 0.59)

Other Total Conventional Hip

TAS

246

9012

46602

0.53 (0.46, 0.60)

Other Total Conventional Hip

ACT/NT

240

6227

30672

0.78 (0.69, 0.89)

9073

265081

1327698

0.68 (0.67, 0.70)

TOTAL

Analysis and comments on the AOANJRR M2a Magnum data.

7.22 The M2a Magnum has a shorter follow up than the M2a 38 mm (8 compared to 10 years).
When used as a primary hip replacement prosthesis it has 1.5 times the rate of revision
compared to the outcome of all other primary conventional stemmed total hip replacements
with the exclusion of large head metal on metal prostheses (Table 7 and Table 8). The
difference in cumulative percent revision of the M2a Magnum is increasing with time and the
difference is very significant p= 0.002 (Figure 3). There is no difference in primary diagnosis
to explain the increased revision rate (Table 9). It has a typical pattern for large head metal on
metal prostheses for type and reasons for revision. The acetabular prosthesis is revised more
frequently compared to other total Conventional Hip Replacements (Table 10). The increased
revision rate is due to increased incidence of revision for loosening/lysis and metal related
pathology and there is reduced rate of revision for dislocation (Table 11) These differences
are also apparent in the Revision Diagnosis Cumulative Incidence graphs (Figure 4). The
regional variation shows an increased rate of revision in all states compared to the outcomes
of other total conventional hip replacements (Table 12)

Table 7.7: Revision Rates of Primary Total Conventional Hip Replacement

Component

N Revised

M2a Magnum

N Total

Obs. Years

Revisions/100 Obs.
Yrs (95% CI)

59

1057

6030

0.98 (0.74, 1.26)

Other Total Conventional Hip

8994

264238

1321184

0.68 (0.67, 0.69)

TOTAL

9053

265295

1327214

0.68 (0.67, 0.70)

Table 7.8: Yearly Cumulative Percent Revision of Primary Total Conventional Hip Replacement

CPR

1 Yr

2 Yrs

3 Yrs

4 Yrs

5 Yrs

6 Yrs

7 Yrs

6.2 (4.8, 8.0)

6.8 (5.3, 8.8)

M2a Magnum

1.8 (1.2, 2.8)

Other Total Conventional Hip

1.6 (1.6, 1.6) 2.1 (2.1, 2.2) 2.6 (2.5, 2.6) 2.9 (2.8, 3.0) 3.3 (3.2, 3.4) 3.7 (3.6, 3.8) 4.1 (4.0, 4.2)

CPR

2.2 (1.5, 3.3) 2.9 (2.0, 4.1) 3.6 (2.6, 5.0) 4.8 (3.6, 6.3)

8 Yrs

M2a Magnum

6.8 (5.3, 8.8)

Other Total Conventional Hip

4.5 (4.4, 4.6)

9 Yrs
5.0 (4.9, 5.1)

10 Yrs
5.5 (5.4, 5.7)

11 Yrs
6.1 (6.0, 6.3)

12 Yrs
6.8 (6.6, 7.0)

13 Yrs
7.6 (7.2, 7.9)
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Figure 7.3: Cumulative Percent Revision of Primary Total Conventional Hip Replacement
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Table 9: Primary Diagnosis for Revised Primary Total Conventional Hip Replacement

M2a Magnum
Primary Diagnosis
Osteoarthritis

Number

Other Total Conventional Hip
Percent

Number

Percent

50

84.7

7586

Fractured Neck Of Femur

3

5.1

486

5.4

Osteonecrosis

4

6.8

422

4.7

1

1.7

Rheumatoid Arthritis
Developmental Dysplasia
Failed Internal Fixation

84.3

152

1.7

145

1.6

67

0.7

Tumour

60

0.7

Other Inflammatory Arthritis

44

0.5

Fracture/Dislocation
Arthrodesis Takedown

16

0.2

1

1.7

10

0.1

6

0.1

59

100.0

8994

100.0

Other

TOTAL

0
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Table 7.10: Primary Total Conventional Hip Replacement - Type of Revision (Follow-up Limited to
9.2 Years)

Other Total Conventional Hip

M2a Magnum
Revision Type

Number

Percent

Number

Percent

9

15.3

2677

31.5

30

50.8

1943

22.8

THR (Femoral/Acetabular)

7

11.9

980

11.5

Cement Spacer

3

5.1

409

4.8

Removal of Prostheses

1

1.7

58

0.7

Reinsertion of Components

9

0.1

Bipolar Head and Femoral

1

0.0

Saddle

1

0.0

Total Femoral

1

0.0

Femoral Component
Acetabular Component

50

84.7

6079

71.5

Head/Insert

2

3.4

1604

18.9

Head Only

5

8.5

454

5.3

Minor Components

2

3.4

147

1.7

N Major

117

1.4

Head/Neck/Insert

51

0.6

Head/Neck

Insert Only

46

0.5

Neck Only

4

0.0

Bipolar Only

3

0.0

Neck/Insert

1

0.0

N Minor
TOTAL

9

15.3

2427

28.5

59

100.0

8506

100.0

ors or oh -.7ro! :
revisior,.

'ow - time-matched c•• •
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Table7.11: Primary Total Conventional Hip Replacement - Reason for Revision (Follow-up Limited
to 9.2 Years)
M2a Magnum
Revision Diagnosis

Other Total Conventional Hip

Number % Revision % Primary

Number % Revision % Primary

21

35.6

2.0

2306

27.1

0.9

Prosthesis Dislocation

4

6.8

0.4

2196

25.8

0.8

Infection

7

11.9

0.7

1505

17.7

0.6

Fracture

9

15.3

0.9

1489

17.5

0.6

Pain

2

3.4

0.2

165

1.9

0.1

Leg Length Discrepancy

1

1.7

0.1

121

1.4

0.0

Ma!position

1

1.7

0.1

106

1.2

0.0

Implant Breakage Stem

1

1.7

0.1

77

0.9

0.0

Incorrect Sizing

2

3.4

0.2

73

0.9

0.0

Instability

1

1.7

0.1

69

0.8

0.0

Implant Breakage Acetabular

65

0.8

0.0

Implant Breakage Acetabular Insert

61

0.7

0.0

Loosening/Lysis

48

0.6

0.0

Wear Acetabular Insert

Metal Related Pathology

10

16.9

0.9

33

0.4

0.0

Implant Breakage Head

25

0.3

0.0

Tumour

14

0.2

0.0

Heterotopic Bone

12

0.1

0.0

Wear Head

10

0.1

0.0

Wear Acetabulum

6

0.1

0.0

Synovitis

2

0.0

0.0

Osteonecrosis

1

0.0

0.0

122

1.4

0.0

8506
264238

100.0

3.2

Other

N Revision
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Figure 7.4: Cumulative Incidence Revision Diagnosis for Primary Total Conventional Hip Replacement
M2a Magnum
12.0%

10.0%

Cther Total Conventional lip
12.0%

- Ling/Lys
, Metal Mated Pathology

Lnosaling/Lyas
Metal Mated Pathology
'Facture
10.0% - Infecticn
- Fratheas Cislocati

adiwe

infecti m
- Frortheas Cislocaticn

8.0%
*8

6.0%

a
2.0%

4.0%

2.0%

ao%
o

2 3 4 5 6 7 8 9 10 11 12 13
Yeas 9 nce Rimy Fhxedure

01

2 3 4 5 6 7 8 9 10 11 12 13
years Snce Primary Rxedure

Table 7.12: Revision Rates of Primary Total Conventional Hip Replacement by State

Component
M2a Magnum

State

N Revised

N Total

Obs. Years

Revisions/100 Obs.
Yrs (95% Cl)

NSW

19

277

1703

VIC

16

282

1572

1.02 (0.58, 1.65)

QLD

6

49

185

3.25 (1.19, 7.08)

1.12 (0.67, 1.74)

WA

0

9

36

0.00 (0.00, 10.37)

SA

18

439

2530

0.71 (0.42, 1.12)

TAS

0

1

4

0.00 (0.00, 90.85)

2565

78745

373369

0.69 (0.66, 0.71)

VIC

2482

72265

363107

0.68 (0.66, 0.71)

Q LD

1532

41977

210977

0.73 (0.69, 0.76)

Other Total Conventional Hip NSW

WA

1167

30400

157767

0.74 (0.70, 0.78)

SA

762

25612

138690

0.55 (0.51, 0.59)

TAS

246

9012

46602

0.53 (0.46, 0.60)

ACT/NT

240

6227

30672

0.78 (0.69, 0.89)

9053

265295

1327214

0.68 (0.67, 0.70)

TOTAL

Analysis and comments on the AOANJRR Recap resurfacing data.

7.23

The Recap resurfacing has almost twice the rate of revision compared to the combined
outcome of all other primary resurfacing prostheses. (Table 13, Table 14 and Figure 5). The
difference is very significant p< 0.001 (Figure 5). There is no difference in primary diagnosis
to explain the increased revision rate (Table 15). The type of revisions being undertaken are
identical to the type of revisions being undertaken for other resurfacing prostheses (Table 16).
There are possible multiple differences in the reasons for revision but increased revisions for
loosening and fracture seem the most likely (Table 17). These differences are most apparent
when observing the Revision Diagnosis Cumulative Incidence graphs (Figure 6). The regional
variation shows an increased rate of revision in all states compared to the outcomes of other
resurfacing hip replacements (Table 18)

Table 7.13: Revision Rates of Primary Total Resurfacing Hip Replacement

Component

N Revised

N Total

Obs. Years

Revisions! 100 Obs. Yrs (95%
CI)

22

195

1092

2.02 (1.26, 3.05)

OtherTotal Resurfacing Hip

1148

15575

109239

1.05 (0.99, 1.11)

TOTAL

1170

15770

110331

1.06 (1.00, 1.12)

Recap/Recap
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Table 7.14: Yearly Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement
2 Yrs

1Yr

CPR

3 Yrs

4 Yrs

Recap/Recap

5.1 (2.8, 9.3)

7.7(4.7, 12.4)

8.7(5.5, 13.7)

Other Total Resurfacing Hip

1.7 (1.5, 2.0)

2.6 (2.3, 2.8)

3.3 (3.0, 3.6)

CPR

8 Yrs

9 Yrs

8.2 (7.8, 8.8)

8.9 (8.4, 9.5)

5 Yrs

6 Yrs

7 Yrs

9.8(6.4, 15.0) 10.4 (6.8, 15.7) 10.4 (6.8, 15.7) 11.7 (7.6, 17.8)
4.1 (3.8, 4.5)

5.2 (4.9, 5.6)

11Yrs

10 Yrs

6.4 (6.0, 6.8)

7.4(7.0, 7.9)

12 Yrs

13 Yrs

Recap/Recap
Other Total Resurfacing Hip

9.8(9.2, 10.4)

10.4 (9.8, 11.1)

11.0 (10.3, 11.8)

11.5 (10.5, 12.6)

Figure 7.5: Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement
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Recap/Recap
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0 Yr

1Yr

2 Yrs

3 Yrs

4 Yrs

5 Yrs

6 Yrs

7 Yrs

8 Yrs

9 Yrs

10 Yrs

11Yrs

12 Yrs

185

179

173

158

123

81

46

38

25

0

0

0

0

15575

14891

14288

13581

12514

11232

9748

8157

6485

4810

3283

1924

684

93

Table 7.15: Primary Diagnosis for Revised Primary Total Resurfacing Hip Replacement

Recap/Recap
Primary Diagnosis
Osteoarthritis

Number
22

OtherTotal Resurfacing Hip
Percent

Number

Percent

100.0

1045

91.0

Developmental Dysplasia

64

5.6

Osteonecrosis

25

2.2

Other Inflammatory Arthritis

7

0.6

Rheumatoid Arthritis

6

0.5

Other

1

0.1

1148

100.0

TOTAL

13 Yrs

195

22

100.0

Table 7.16: Primary Total Resurfacing Hip Replacement - Type of Revision (Follow-up Limited to 9.7
Years)

Recap/Recap
Number

Revision Type
THR (Femoral/Acetabular)

Other Total Resurfacing Hip
Number
Percent

Percent

14

63.6

691

62.4

Femoral Component

7

31.8

341

30.8

Acetabular Component

1

4.5

45

4.1

26

2.3

Removal of Prostheses

4

0.4

Bipolar Head and Femoral

1

0.1

Cement Spacer

N Major

22

100.0

1108

100.0

TOTAL

22

100.0

1108

100.0

Note:This table is si

to revisions within d.7 years for ail groups to allow a time-matched comparison of revisions.

Table 7.17: Primary Total Resurfacing Hip Replacement - Reason for Revision (Follow-up Limited
to 9.7 Years)

Recap/Recap
Revision Diagnosis
Loosening/Lysis

Number
9

% Revision
40.9

OtherTotal Resurfacing Hip
% Rimary
4.6

Metal Related Pathology

Number

% Revision

% Pdmary

355

32.0

2.3

275

24.8

1.8

Fracture

6

27.3

3.1

238

21.5

1.5

Infection

2

9.1

1.0

71

6.4

0.5

Pain

4

18.2

2.1

66

6.0

0.4

32

2.9

0.2

20

1.8

0.1

19

1.7

0.1

Implant Breakage Head

5

0.5

0.0

Implant Breakage Acetabular

4

0.4

0.0

Instability

3

0.3

0.0

Synovitis

2

0.2

0.0

Incorrect Sizing

1

0.1

0.0

Leg Length Discrepancy

1

0.1

0.0

Osteonecrosis
Prosthesis Dislocation

1

4.5

0.5

Malpositlon

Wear Acetabulum
Other

N Revision
N Pilaw

Note: Tt;;

22
195

100.0

11.3

1

0.1

0.0

15

1.4

0.1

1108
15575

100.0

7.1

2. 4

Figure 7.6: Cumulative Incidence Revision Diagnosis for Primary Total Resurfacing Hip
Replacement
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Table 7.18: Revision Rates of Primary Total Resurfacing Hip Replacement by State

Component

State

Recap/Recap

NSW

Recap/Recap

VIC

N Revised

N Total

Obs. Years

Revisions/ 100 Obs. Yrs
(95% CO

7

70

397

1.76 (0.71, 3.64)

14

119

672

2.08 (1.14, 3.49)
4.43 (0.11, 24.66)

Recap/Recap

Ql-to

1

6

23

OtherTotal Resurfacing Hip

NSW

323

4717

32237

1.00 (0.90, 1.12)

Other Total Resurfacing Hip

VIC

333

5433

40534

0.82 (0.74, 0.91)

Other Total Resurfacing Hip

QLD

173

2708

17421

0.99 (0.85, 1.15)

Other Total Resurfacing Hip

WA

41

559

3677

1.12 (0.80, 1.51)

OtherTotal Resurfacing Hip

SA

226

1377

10388

2.18 (1.90, 2.48)

Other Total Resurfacing Hip

TAS

12

105

658

1.82 (0.94, 3.19)

Other Total Resurfacing Hip

ACT/NT

40

676

4324

0.93 (0.66, 1.26)

1170

15770

110331

1.06 (1.00, 1.12)

TOTAL

•
PUBLICALLY AVAILABLE DATA FROM OTHER REGISTRIES
7.24

I have checked the most recent Annual reports of the major National registries for information
on the relevant Biomet devices. I have only been able to find data from two registries. The
New Zealand Joint Registry Fourteen Year Report (January 1999 - December 2012) reported
on the outcome of 105 procedures using the M2a. It is not apparent from the report if this is
the M2a Taper, M2a 38 mm, M2a Magnum or a combination of more than one of these. It has
only been reported in combination with one femoral stem the Mallory Head. The only data
provided is the revisions per one hundred observed component years (1.09 (0.47, 2.15)). This
is higher than the revisions per 100 observed component years for all conventional total hip
replacements in the New Zealand Registry is 0.71 (0.68, 0.73). The New Zealand Registry ranks
all combinations of femoral stem and acetabular prostheses that have been used in more than
50 procedures and the Mallory Head / M2a combination ranks in the lower 25% of the over
200 combinations listed.

7.25

The NJR of England and Wales 2013 Annual Report provides information on the Recap
resurfacing device. It has been used in 1608 procedures and has a seven year cumulative
percent revision of 7.43% (5.83,9.45). This is likely to be not significantly different from the
AOANJRR data. Three resurfacing prostheses have a higher revision rate compared to the
Recap resurfacing in the NJR of England and Wales. They are the ASR, Conserve Plus and the
Cormet 2000. Each of these prostheses has also been identified by the AOANJRR as resurfacing
prostheses that have a higher than anticipated rate of revision.

PUBLICATIONS IN PEER REVIEWED JOURNALS
7.26

There are very few journal publications on these devices. Following a careful review of the
literature I have only been able to identify nine publications that are specific to the M2a group
of prostheses. I was unable to identify any publications reporting on the outcome of the
Exceed ABT Acetabular system. There were two publication reporting the outcome of the
Recap resurfacing prosthesis.

7.27

This small number of studies contains a mix of designer and independent studies. None were
undertaken as part of a premarket assessment. OF the nine M2a studies there were two M2a
Taper publications that are of little value due to inadequate numbers and short follow up. The
remaining seven studies reported outcomes of Biomet LH MoM THA prostheses (M2a 38 mm
and M2a Magnum). Two are short term metal ion studies of limited relevance, one bone
density study and a single case report also of limited relevance. Three studies are mid-term
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studies reporting on adverse tissue reactions. One poorly undertaken study reported - few
adverse events. The two remaining studies are much better quality and they confirm a high
incidence of adverse tissue reactions and are supportive of the AOANJRR data.
7.28 There were also two studies on the Biomet Recap resurfacing prosthesis. One by a designer
surgeon reporting good outcomes, the second a community based study that has very similar
results to the AOANJRR.
7.29

Two of the publications specific to the M2a group of prostheses were on the early and midterm outcome of the M2a taper:
1.

7.30

Short-term results of the M2a-taper metal-on-metal articulation. Lombardi AV Jr1,
Mallory TH, Alexiades MM, Cuckler JM, Faris PM, Jaffe KA, Keating EM, Nelson CL Jr,
Ranawat CS, Williams J, Wixson R, Hartman JF, Capps SG, Kefauver CA. J Arthroplasty.
2001 Dec;16(8 Suppl 1):122-8

This paper describes the early outcomes (minimum 2-year follow-up) comparing two types of
bearing surface (72 polyethylene liner THAs and 78 metal liner M2a Taper) The metal on metal
devices used in this study are not large head metal on metal devices. There was no difference
in the outcome at this early stage. It was the initial report on the M2a taper prostheses by
designer surgeons. The recommendation that the M2a-taper metal-on-metal articulation may
represent a viable alternative for THA in younger, higher demand patients would I think based
on the data presented, be widely regarded as premature.
2.

7.31

Mid-term results of a polyethylene-free metal-on-metal articulation. Lombardi AV Jr1,
Mallory TH, Cuckler JM, Williams J, Berend KR, Smith TM. J Art hroplasty. 2004 Oct;19(7
Suppl 2):42-7.
This study is a subsequent follow up study to the previous study. It reported on the analysis
of ninety-eight patients (99 hips) with 46 polyethylene liners and 53 metal liners (M2a taper)
(sic) with a minimum 5-year follow-up (mean, 5.7 years). This appears to be a population
subset of the previous study. There was no statistically difference in functional and
radiological assessment between the two groups. There was certainly no evidence of
superiority of the metal on metal bearing even though the polyethylene used in the
comparator prostheses would have been standard rather than cross-linked polyethylene.
Standard polyethylene has a significantly higher rate of revision compared to cross-linked
polyethylene and this difference is usually evident by 5 years. Standard polyethylene is now
rarely used due to the much better performance of cross-linked polyethylene. If this particular
metal on metal bearing was performing in a manner now expected of modern bearings then
provided the study was sufficiently powered it is likely that a difference should have been
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evident at this time. Based on these mid-term results, the authors conclude however that a
metal-on-metal articulation represents a viable alternative in young, high-demand, active
patients. This conclusion was inappropriate as it was not based on any evidence of benefit.
Part of the difficulty with this study however is that the small numbers and outcome measures
used make it likely that the study is under powered and so unable to identify any difference
and as such it has limited if any value.
Disappointingly no further follow up studies have been published on the longer term

7.32

outcomes of the M2a taper prosthesis. If it was a successful prosthesis it would have been in
Biomet's and the designer surgeon's interest to publish that data.
7.33

The seven remaining studies are reports on large head M2a prostheses (M2a 38 mm and the
M2a Magnum.
3.

7.34

Surface damage after multiple dislocations of a 38-mm-diameter, metal-on-metal hip
prosthesis. Bowsher JG1, Donaldson TK, Williams PA, Clarke IC. J Arthroplasty. 2008
Oct;23(7):1090-6. doi: 10.1016/j.arth.2007.09.007. Epub 2008 Mar 14.

This is a single case report detailing the extent of damage to the metal femoral head following
repeated dislocation of an M2a 38 mm prosthesis. It is of little importance or relevance when
considering the overall outcome of this device.
4.

7.35

Few adverse reactions to metal on metal articulation in total hip arthroplasty in a review
study on 358 consecutive cases with 1 to 5 years follow-up. Stump J, Dahl LB, Jensen KE,
Larsen AB, Gebuhr P. Open Orthop J. 2012;6:366-70. doi: 10.2174
/1874325001206010366. Epub 2012 Aug 24.

This is a poorly undertaken study published in a low ranking open access journal. The follow
up is between 1 and 5 years and 17 patients that had previously been revised were excluded
from the analysis. The exclusion of these patients is almost incomprehensible as they
represent early failures and understanding why these patients were revised is critical to
assessing overall prosthesis performance. The number of revisions at this time would be
regarded as large. The prostheses used were the M2a 38 mm and the M2a Magnum. Only
patients with self-reported groin pain were followed up (68/314 or 21.7%) The follow up
included a physical examination and measurement of cobalt and chromium levels in full blood
samples. Fifty patients also had a CT scan performed. When investigating metal on metal
bearings MARS MRI is the radiological investigation of choice. Only one patient was identified
as having an "adverse reaction". The study however demonstrated a gender difference with
females having higher blood levels of cobalt and chromium, and that younger (and hence
more active) patients reported groin pain more often. The raised metal ion levels, the
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potentially high revision rate at this time and the high incidence of groin pain are major
concerns which were not addressed by the authors.
High incidence of pseudotumour formation after large-diameter metal-on-metal total
hip replacement: a prospective cohort study. Bosker BH, Ettema HB, Boomsma MF,
Kolien B), Maas M, Verheyen CC: J Bone Joint Surg Br. 2012 Jun;94(6):755-61. doi:
10.1302/0301-620X.94B6.28373.

5.

7.36

This paper highlights the inadequacies of the previous paper. It is a good quality study
published in a high ranking journal. It identified that following the use of M2a Magnum metal
on metal bearing hips in 108 patients (109 hips) with a mean follow-up of 3.6 years (2.5 to
4.5); 42 patients (39%) had developed pseudotumours adjacent to the hip joint and that 12%
of patients had already been revised at this short follow up time. In addition patients with
elevated serum metal ion levels had a four times increased risk of developing a
pseudotumour. This confirming that the M2a Magnum had a higher rate of revision compared
to other total hips and a very high rate of occurrence of adverse tissue reaction associated
with elevate metal ion levels. It was also mentioned that because most revision cases were
identified only after an intensive screening protocol, it was recommend that close monitoring
of patients with metal on metal total hip replacement should be undertaken.
6.

7.37

Adverse reaction to metal debris after ReCap-M2A-Magnum large-diameter-head
metal-on-metal total hip arthroplasty. Mokka J1, Junnila M, Seppiinen M, Virolainen P.
Polonen T, Vahlberg T, Mattila K, Tuominen EK, Rantakokko J, Adrimaa V. Kukkonen J,
Mtikelti KT: Acta Orthop. 2013 Dec;84(6):549-54. doi: 10.3109/17453674.2013.859419.
Epub 2013 Oct 31.

This study confirms the high failure rate of the M2a Magnum. It reported on the outcome of
74 patients (80 hip replacements) who had received M2a Magnum 6-7 years earlier. The
follow up is longer and more comprehensive than the study reported by Sturup et al. It is
published in a high ranking orthopaedic journal. It reported that three patients had been
revised for acute reaction to metal debris (ARMD) (this is the same as AOANJRR nomenclature
of Metal Related Pathology). Eight patients had a definite diagnosis of ARMD but were yet to
be revised, 32 hip replacements had a diagnosis of probable ARMD. Almost 60% of the
patients had an abnormal MRI showing either a soft tissue mass (pseudotumour) or fluid
within the hip. These findings indicate that the majority of patients receiving an M2a Magnum
prosthesis had evidence of pathological soft tissue reactions known to be secondary to the
use of large head metal on metal bearings at 6-7 years post-surgery. It can be anticipated from
this data that the future revision rate of this group of patients will be much higher than would
be expected when compared to other well performed total hip replacement prostheses.
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7.

7.38

Comparison of whole-blood metal ion levels in four types of metal-on-metal largediameter femoral head total hip arthroplasty: the potential influence of the adapter
sleeve. Lavigne Ml, Belzile EL, Roy A, Morin F, Amzica T, Vendittoli PA: J Bone Joint Surg
Am. 2011 May;93 Suppl 2:128-36. doi: 10.2106/JBJS.J.01885.
In this study metal ion production from four different large head metal on metal bearings
including the Ma2 Magnum were compared at 3, 6, 12 and 24 months. All metal ion levels

were raised within six months and in general continued to rise as time progressed. There was
no difference in chromium and titanium levels when comparing the different prostheses.
There was however prosthesis specific variation of cobalt levels with the M2a Magnum having
the lowest of the raised levels. This was thought to be possibly due to the titanium taper
adapter used with M2a magnum femoral heads. The conclusion of the study however was
that current technology or design of some large-diameter femoral head may not yet allow the
use of modular large heads with a metal-on-metal articulation, especially in young, active male
patients whose activities generate high loads at the hip joint. It was recommended that
further research was needed to better understand the design characteristics of modular
junctions of large femoral heads in metal-on-metal total hip arthroplasty.
8.

7.39

One-year prospective comparative study of three large-diameter metal-on-metal total
hip prostheses: serum metal ion levels and clinical outcomes. Lardanchet JF1, Taviaux J,
Arnalsteen D, Gabrion A, Mertl P. Orthop Traumatol Surg Res. 2012 May;98(3):265-74.
doi: 10.1016/j.otsr.2011.11.009. Epub 2012 Apr 4.

In a similar study serum cobalt and serum chromium levels at 12 months were compared for
three different large head metal on metal bearings (Durom. M2a Magnum Conserve Total).
The number of patients in each group was small, 24, 23 and 20 respectively. All had raised
levels but the Durom and M2a Magnum did not have as high levels of cobalt when compared
to the Conserve Total. There is was no difference when the higher levels of chromium were
compared for the three devices. What is surprising about this and the previous study is that
metal levels were raised early. In addition with this study 35.8 % of patients had groin pain
(17.4% of the M2a Magnum patients) and groin pain was associated with raised cobalt and
chromium levels. The importance of these two studies is that they were able to demonstrate
that concerns with large head metal on metal technology including the M2a Magnum could
be identified very early after surgery and that it was evident even with a small number of
patients. The unfortunate thing is that these short term studies were published after the use
of large head metal on metal bearings had largely ceased.
9.

Acetabular bone density and metal ions after metal-on-metal versus metal-onpolyethylene total hip arthroplasty; short-term results. ZUIstra WP1, van der Veen HC,
van den Akker-Scheek I, Zee MJ, Bulstra SK, van Raay D. Hip Int. 2014 MarApr;24(2):136-43. doi: 10.5301/hipint.5000087. Epub 2013 Sep 24

7.40 This study compared M2a Magnum with metal on polyethylene bearing using a 28 mm
femoral head. Better periacetabular bone density was observed at one year when the M2a
Magnum prosthesis was used. Clinical outcomes at one year were the same. The significance
or clinical relevance of the bone finding in this study is unknown. There is no relationship
between 12 month periacetabular bone density and long term outcome as far as I am aware.
This study is unlikely to have major relevance which considering the long term outcome of this
device.
7.41

The two publications that report on the outcome of the Recap resurfacing device include:
1.

7.42

Hip resurfacing with the Biomet Hybrid ReCap-Magnum system: 7-year results. Gross
TP1,
Liu
F.
J
Art hroplasty.
2012
Oct;27(9):1683-1689.e2.
doi:
10.1016/j.arth.2012.03.049. Epub 2012 May 15.

This study reports a 7 year cumulative percent survivorship of 96.4%. These are satisfactory
results for a resurfacing prosthesis but the major limitation of the study is that all patients
were operated on by a single surgeon who was one of the designers of the device. It is known
that designer surgeons usually have better results with a device compared to what occurs
when the device is released for community use. Consequently it is difficult to generalise these
results to a community setting without corroborative evidence.
2.

7.43

Hip resurfacing in a district general hospital: 6-year clinical results using the ReCap hip
resurfacing system Walter van der Weegen1*, Henk J Hoekstra1, Thea Sijbesma1,
Shennah Austen1 and Rudolf W Poolman BMC Musculoskeletal Disorders 2012, 13:247

This study reports a 6 year cumulative percent survivorship of 93.5% at six years. This is a less
satisfactory result than the previous study and may more accurately reflect the outcome of
this device in a community setting. The conclusion from this independent community based
study was that hip resurfacing is a demanding procedure, and that implant survival of the
ReCap hip resurfacing system is on a "critical level" (sic) in this series.

7.44

There is a third publication of some relevance to this prosthesis.
3.

7.45

Metal-on-metal surface replacement: a triumph of hope over reason: affirms. Cuckler
JM. Orthopedics. 2011 Sep 9;34(9):e439-41. doi: 10.3928/01477447-20110714-21
In this article, Dr John Cuckler concludes from his experience as well as increasing evidence of
problems with metal on metal bearings that the hypothesis that resurfacing is a more
conservative procedure than conventional THA remains unproven and given the documented
intermediate failure rates of resurfacing, metal-on-polyethylene is the more successful
implant choice. The importance of this paper is that Dr Cuckler is one of the original designers
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of the both the Recap resurfacing as well as the M2a series of conventional stemmed metal
on metal prostheses.

PUBLICALLY AVAILABLE BIOMET DOCUMENTS
7.46

In addition to the journal publications there are two other publically available Biomet
documents that report the outcome of the Biomet metal on metal bearing prostheses. Both
were published in 2012. The first is an open letter to surgeons titled: Important information
on metal-on-metal hips: Biomet Orthopedics. It was authored by Robert E. Durgin, Senior Vice
President, Quality/Regulatory/Clinical Affairs. Biomet, Inc.
1.

7.47

http://www.biomet.com/orthopedics/importantInfoMoMHips.cfm

In the letter Mr Durgin reported that the following metal on metal THA prostheses had been
marketed by Biomet; Biomet M2a—Magnum 1m; Biomet M2a-38 1m; Biomet M2a—TaperTm;
Biomet M2a—RinglocTM; Biomet M2a-28mmTM; Biomet StanmoreTM; and Biomet Exceed ABTrm.
Data on a number of these devices were presented. The data were principally from the
AOANJRR and the NJR of England and Wales. In my opinion it appears that the letter is more
a marketing strategy than a scientific appraisal of the outcomes of these devices. Most of the
commentary focuses on registry outcomes in particular from the AOANJRR and the NJR of
England and Wales. The methodology used is not detailed or apparent. I am not entirely sure
where the AOANJRR and the NJR England and Wales data had been sourced from. It is not
clear how the comparative analysis has been undertaken and in particular the approach used
to determine if any difference was significant or not. The test used and the calculated figures
for significance are not detailed or provided. It is not possible to verify the accuracy of the
statements and so it is not possible to determine if the information is correct or misleading.
When considering the possible explanations for the publication of this letter. It is quite
possible that it reflects a lack of knowledge and major misunderstanding of how to use,
review, compare and present aggregate data for medical device evaluation. Considering the
seniority of the author this potentially indicates that there were major deficiencies in the
relevant expertise within the company at that time. If the expertise did exist then the
willingness to use non-transparent, non-reproducible data in this manner is a major concern
and reflects badly on the integrity of the person and the company involved in its publication.

7.48

The second was a presentation titled "Design Features and Clinical Performance of Biomet
MoM Total Hip Arthroplasty Systems" Jing Xie, PhD Vice President, Global Clinical Research
and Dave Schroeder Vice President, Research - Global Bearing Technology Biomet, Inc.
2.

http://www.fda.govidownloads/AdvisoryCommittees/CommitteesMeetingMaterials/M
edicalDevices/MedicalDevicesAdvisoryCommittee/OrthopaedicandRehabilitationDevices
Panel/UCM310221.pdf

7.49

This was presented at meeting of the US Food and Drug Administration's (FDA's) Orthopaedic
and Rehabilitation Devices Advisory Panel to review safety concerns regarding metal-on-metal
hip implant systems held June 27-28 th 2012. This was presented in a more scholarly fashion
but unfortunately repeated data from the "open Letter". Dr Jing Xie did however acknowledge
the findings of a high revision rate and pseudotumour formation reported in the previously
mentioned study by Bosker et al.

7.50

One of the most surprising aspects of the information presented by Biomet was the lack of
information that the company had on its metal on metal bearings. Some of the prostheses
had no or only minimal data. The available data was from the small number of largely
independent published studies but most importantly from Registries, in particular the NJR of
England and Wales and the AOANJRR.

CONCLUSION
7.51

The evidence is now conclusive that the Biomet large head metal on metal total conventional
stemmed hip prostheses have a higher rate of revision than other total conventional stemmed
hip prostheses and that the difference is increasing as time progresses. The reasons for
revision and the types of revision are very typical for large head metal on metal bearings. The
large head metal on metal Biomet prostheses have exactly the same safety issues identified
with other large head metal on metal prostheses.

7.52

It is important to understand that the problem is much greater than is reflected by the revision
rate. This is particularly true for metal on metal bearings where large numbers of patients are
known to have adverse soft tissue reactions and are expected to come to revision in the
future. It appears that from a number of recent publications of independent studies that this
is particular true for the M2a Magnum.

7.53

I am uncertain how many patients have had these prostheses globally but there have been
almost 2,000 in Australia alone. Depending on the degree of market penetration the
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Australian figure is usually between 0.5 - 2.0 % of the global figure. If this is consistent for the
Biomet prostheses it means a large number of individuals have received these devices.
7.54

It is uncertain if the smaller head Biomet metal on metal devices have a similar problem. There
is too little information on these devices to be certain. Although it is known that the outcome
of some modern metal on metal bearings used with smaller head sizes is satisfactory it would
be unwise to assume that the small head Biomet metal on metal devices have performed
satisfactorily without any confirmatory evidence..

7.55

The Recap resurfacing has a higher rate of revision compared to other resurfacing prostheses.
The comparator group in the AOANJRR includes a number of poorly performed resurfacing
devices including the ASR. Despite this the Recap resurfacing still had a significantly higher
rate of revision. It has been an identified prosthesis by the AOANJRR for many years. If
compared to the better performed resurfacing devices the contrast in outcome is even more
apparent.

7.56

What is difficult to understand is why Biomet did not undertake comprehensive studies on
this technology particularly the large head metal on metal bearings early on in the
development of these devices. It is evident from the few studies particularly the recent ones
that have been reported that if appropriate studies had been undertaken even with a small
number of patients then the problems which are now known would have been identified
much earlier. Although regulatory authorities did not require these studies for the LH MoM
THA prostheses because their approval was based on substantial equivalence (510 k process),
it would seem sensible, reasonable and prudent for a responsible company reintroducing a
technology that had previously not worked, to carefully asses the clinical outcomes prior to
wider release of that product. This did not happen and the consequence is that many patients
will require premature revision and have the potential of long term disability or worse. This
could have been avoided had Biomet introduced this technology in a more responsible
manner.

8. ARE THERE BETTER ALTERNATIVES TO METAL ON METAL HIP IMPLANTS?
8.1

There are many better alternatives to metal on metal implants. Specifically there are many
better alternatives for the Biomet metal on metal conventional stemmed THA prostheses that
have been freely available for many years and at a lower cost compared to these implants. In
addition there are also many alternatives that are better than the Biomet Recap prostheses.
These include excellent quality conventional stemmed THA prostheses but also a number of
much better performed resurfacing prostheses.

Conventional stemmed THA Prostheses
8.2

It is important to again emphasise that it is not all metal on metal stemmed conventional hip
replacements that are of concern but rather it is the large head MoM THA prostheses greater
than 32 mm) (LH MoM) which are the group of prostheses in this class that have been
identified as having a higher than anticipated rate of revision. In identifying this difference LH
MoM prostheses were compared to all other conventional stemmed THA prostheses used in
primary THA. This included prostheses with bearing surfaces other than MoM no matter what
the head size but also MoM bearings with head sizes of 32 mm or less.

8.3

In the comparator group there are a large number of prostheses that have a much lower
revision rate. Many of these prostheses are freely available in Canada. Almost every
orthopaedic manufacturer has quality devices that could have been used instead. Biomet has
excellent performing conventional stemmed THA prostheses that do not have metal on metal
bearings. Globally many of the LH MoM THA prostheses had a price differential for new
technology. These prostheses were not only poorly performing compared to other
conventional stemmed THA prostheses they were also more expensive.

8.4

The AOANJRR which commenced data collection in September 1999 has information on over
2,000 different combinations of femoral stem and acetabular component used in
conventional stemmed total hip replacement. Almost all of these devices have a lower
revision rate compared to LH MoM conventional THA prostheses and also Biomet LH MoM
conventional THA prostheses

8.5

An excellent outcome for a prostheses that is used in primary THA is to have better than 95%
survival at ten years when used in all age groups and for all diagnoses. The AOANJRR has ten
year data on 58 femoral stem and acetabular combinations of conventional stemmed THA
prostheses that have been used in sufficiently large numbers to assess their performance
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(more than 350 procedures). This analysis shows that half of these combinations achieve this
outstanding result.
8.6

There is no shortage of quality devices that could have been used as alternatives to the
both LH

MoM conventional THA prostheses and also Biomet LH MoM conventional THA

prostheses
8.7

The availability of these quality devices makes it even more bewildering that the new
technology being introduced was not adequately tested.

Resurfacing THA
8.8

When considering if there are better alternatives to resurfacing THA prostheses it is important
to understand that the indication for use of resurfacing compared to primary conventional
stemmed THA is the same. Both are used to replace the natural hip joint in order to relieve
pain and improve function when there is end stage disease no longer manageable by
conservative therapy.

8.9

For many years prior to the introduction of metal on metal resurfacing hip replacement all
end stage hip disease that was managed with THA used the only available alternative which
was conventional stemmed THA prostheses. Resurfacing hip replacement when it was
introduced although indicated for the same reasons was initially recommended for use in
younger more active patients. The basis for this was more theoretical rather than evidence
based and included better durability because of less wear associated with use of metal on
metal bearings, claimed but not proven better function, and easier revision because it was a
more bone sparing operation.

8.10

Many surgeons did not use resurfacing hip replacement but continued to use conventional
stemmed total hip replacement for all their patients including younger more active patients.

8.11

The choice between conventional and resurfacing total hip replacement has largely been
driven by surgeon and /or patient choice. This is reflected by the surgeons and patients
deciding in recent years to use resurfacing hip replacement much less frequently. The peak
number of resurfacing primary total hip procedures performed in Australia was in 2005 (1836
primary resurfacing procedures, 8.8% of all primary total hip replacements). This decreased
to 410 procedures (1.3 % of all primary total hip replacements) in 2013. The number of
surgeons using resurfacing primary total hip replacement as an alternative to conventional
total hip replacement has declined since 2005 and those surgeons continuing to use

resurfacing total hip replacement are using it less often. Patients that would have previously
received primary resurfacing total hip replacement are now having primary conventional
stemmed total hip replacements instead.
8.12

As with LH MoM THA Prostheses there are many excellent alternative conventional stemmed
THA prostheses that could be used instead of resurfacing prostheses.

8.13

When considering alternatives to the Recap the performance of all resurfacing prostheses
however are not the same. In particular there are a number of devices that in a select patient
population (males less than 65 years of age with osteoarthritis) perform in a similar manner
to conventional stemmed THA prostheses in the first 10 years. The most commonly used
resurfacing prostheses globally (including Canada) is the BHR (Birmingham Hip Resurfacing).
This is one of the "well performed" resurfacing devices. For those surgeons wishing to have a
resurfacing alternative to the Biomet Recap Resurfacing prosthesis then the BHR would have
been a much better choice. In addition the AOANJRR has information on a number of other
resurfacing devices that have been used in smaller numbers compared to the BHR but at this
point the results appear to be similar. These resurfacing devices are the Adept, Mitch and the
Icon.

8.14

Consequently when considering if there were better choices than the Recap Resurfacing
prostheses then the answer is certainly yes. There are better primary conventional stemmed
prostheses better resurfacing THA prostheses. All of these devices would have better or
similar price and availability.
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10. Australian Orthopaedic Association, 1995. $6,661
Osteolysis and loosening of prostheses.
DW Howie, MJ Pearcy, SE Graves
11. Royal Australasian College of Surgeons 1995. $10,000
Osteolysis and loosening of prostheses.
DW Howie, MJ Pearcy, SE Graves
12. Adelaide Bone and Joint Research Foundation 1995. $10,277
Cultured autograft bone in anterior interbody spinal fusion: establishing lineage of
osteogenic precursor cells.
DJ Hall, SE Graves, RD Fraser, B Vernon-Roberts, RJ Moore
12

266

13. St Andrews Hospital 1995 - 1999 $50,000
Partial funding for Senior Lecturer in Orthopaedic and Trauma Research
DW Howie, SE Graves
14. Bristol-Myers Squibb/Zimmer Unrestricted Grant 1995- 1999 US$250,000 p.a.
Relationship between biocompatibility of implant materials and clinical results of surgery.
DW Howie, AP Pohl, RD Fraser, SE Graves, MJ Sandow, MJ Pearcy
15. NH&MRC 1996-98 $161,100
Cell biology and drug control of loosening of joint prostheses.
B Vernon-Roberts, DW Howie, AS-Y Leong, DR Haynes, SE Graves
16. NH&MRC 1996-1998 $210,000
The developmental potential and phenotype of human bone marrow stromal cell
precursors.
P Simmons, SE Graves
17. Adelaide Bone and Joint Research Foundation 1996 $50,000
Bone Cell Research Programme
DM Findlay, SE Graves, DW Howie
18. Adelaide Bone and Joint Research Foundation 1996 $17,840
Development of a database for lower limb injuries.
SE Graves, AP Pohl.
19. Adelaide Women's and Children's Hospital Foundation. 1996 $30,000
Osteoblast biology in normal and MPS bone.
S Byers, SE Graves
20. University of Adelaide Research Scheme 1996 $13,333
Post injury markers of synovial joint degeneration
DF Wilson, OW Wiebkin, SE Graves, AM Pierce
21. RAH Special Purposes Fund 1996 $30,000
Bone marrow stromal cells: characterisation, purification and differentiation potential
SE Graves, S Gronthos
22. Australian Orthopaedic Association 1996 $10,000
Establishment of a National Joint Replacement Registry
SE Graves, DW Howie, M McGee
23. Australian Orthopaedic Association 1996 $9748
Sheep model of joint osteolysis
DW Howie, SE Graves
24. The Kathleen Cunningham Foundation for Breast Cancer Research
1997-1999 $153,939
Suppression of growth of breast cancer cells by calcitonin
DM Findlay, SE Graves
25. Merck Sharp & Dohme (Australia) Research Foundation 1997 $30,000
Development and characterisation of in vitro generation of human osteoclasts: comparison
of calcitonin receptor regulation with mouse-derived osteoclasts
DM Findlay, SE Graves
26. RAH Research Review Committee Project Grant 1997 $19,570
Study of human osteoclast development in culture
DM Findlay, SE Graves
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27. Adelaide Bone and Joint Research Foundation 1997 $7,300
Anterior spinal fusion in sheep: comparison of cultured osteogenic precursor cells and
bone morphogenetic protein in a biodegradable carrier
DJ Hall, SE Graves, R Moore, RD Fraser, B Vernon-Roberts
28. Anti-Cancer Foundation 1998 $54,449
Mechanism of bone destruction by human angiosarcoma
DM Findlay, DR Haynes, SE Graves
29. RAH Research Review Committee Project Grants 1998 $10,000
Interaction between bone cells and bone matrix proteins
DM Findlay, SE Graves
30. Australian Federal Government 1998- 2001 $450,000
A project to establish a National Joint Replacement Registry
SE Graves
31. Anti-Cancer Foundation 1999 $43,224
Molecular mechanisms of osteoclastogenesis and osteolysis by giant cell tumours of bone
(osteoclastomas)
D Findlay, SE Graves
32. NHMRC 1999-2001 $183,500
Hip instability following metal on metal versus metal on polyethylene total hip replacement
DW Howie, SE Graves, 0 Holubowycz, M McGee
33. NHMRC 1999-2001 $385,000
The cell and molecular biology of marrow stromal precursor cells
P Simmons, SE Graves
34. Australian Orthopaedic Association Research Foundation 1999 $16,000
The role of osteoclast differentiating factor in progression of giant cell tumours of bone
D Findlay, SE Graves
35. Division of Health Sciences Special Initiatives Grant 1999 $50,000
The Australian Jaw Joint Project (A basic and clinical temporomandibular disorder research
project)
D Wilson, G Townsend, 0 Wiebkin, V Burgess, C Crowley, C Dreyer, A Goss, S Graves, P
Hawker, M Henneberg, R Jones, J Kaidonis, A Pierce, L Richards, P Sambrook, W Sampson, R
Tedman, T Wilkinson, Z Zid
36. Royal Adelaide Hospital SPF Grants-in-aid 1999 $5,000
The use of in vitro expanded populations of autologous osteogenic precursors to replace
large bone defects
SE Graves, J Field, P Simmons
37. NHMRC Grant 2001-2004 $185,150
The design, development and clinical assessment of a new met acarpophalangeal joint
prosthesis
J Krishnan, T Hearn, SE Graves
38. The Medical Research Foundation for Women and Babies (MRFWB) 2000 $22,033.
Development of a Musculoskeletal Digital Photographic Database
AD Beischer, SE Graves, R De Steiger
39. Australian Federal Government 2001 $600,000.
AOA National Joint Replacement Registry (Continuation of contract).
SE Graves
40. Victorian Trauma Foundation 2002 -2004 $500,000.
The establishment of an adult level one trauma centre orthopaedic registry to evaluate
and monitor treatment effectiveness.
E Edwards, SE Graves, J McNeil, K. Smith, 0 Williamson, T Kossmann
14
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41. Australian Federal Government 2002-2005 $1.95 million.
AOA National Joint Replacement Registry. (Continuation of contract)
SE Graves
42. The Medical Research Foundation for Women and Babies (MRFWB) 2002 $76,000.
Development of Multimedia modules to obtain informed consent.
AD Beischer, SE Graves, R De Steiger
43. CRC Supplementary Funding (2002) $10million.
CRC for Chronic Inflammatory Diseases.
J Hamilton - CEO, SE Graves - Leader Program 4.
44. Stryker International (2002) $800,000.
Establishment of an Endosuite.
SE Graves
45. Zimmer International Grant in Aid (2003) $170,000.
Establishment of a Gait Laboratory.
SE Graves.
46. University of Melbourne Equipment Grant (2003) $65,532.
Vicon Motion Capture and Analysis.
SE Graves, K BenneII, A Beischer, R de Steiger, J Wart
47. NHMRC Grant (2004 —2008) $578,000.
Efficacy and safety of vertebroplasty for treatment of painful osteoporotic spinal fractures:
a randomised trial.
R Buchbinder, D Connell, R Osborne, J Work, P Ebeling, SE Graves
48. Victorian DHS (2004 -2005) $655,101.
Development and implementation of a model for comprehensive prioritisation and
management of orthopaedic waiting lists. (OWL).
SE Graves, R Osborne, I Wicks, C Brand
49. The University of Melbourne (2004) $38,000.
Pilot Project: The role of preoperative physiotherapy in the management of orthopaedic
waiting lists to improve outcomes from total hip and knee replacement surgery.
SE Graves, K BenneII, R Osborne
50. Arthritis Foundation of Australian Grants in Aid (2004) $10,000.
Quality of Life, disability and prioritisation of people waiting for joint replacement surgery.
R Osborne, R Buchbinder, C Hill, SE Graves
51. National Arthritis and Musculoskeletal Conditions Improvement Grants (2004 -2005)
$65,000. Orthopaedic waiting lists and waiting-related deterioration: Development and
validation of a self-management model to better manage long waitinglists and prevent
declining wellbeing.
SE Graves, R Osborne
52. Victorian Trauma Foundation (2004 -2006) $ 420,000.
The establishment of an adult level one trauma centre orthopaedic registry to evaluate
and monitor treatment effectiveness.
E Edwards, SE Graves, J McNeil, K. Smith, 0 Williamson, T Kossmann
53. Australian Federal Government (2005-2006) $820,000.
AOA National Joint Replacement Registry. (Continuation of contract)
SE Graves
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54. Hinders University (2007-2009) $220,000. Musculoskeletal Health ASRI.
SE Graves; M Battersby
55. Australian Federal Government (2006-2007) $1.05 Million.
AOA National Joint Replacement Registry. (Continuation of contract)
SE Graves
56. ARC Discovery Project Grant (DP0774670). (2007- 2009) $200,000.
Advanced micro-architecture and nanotopography for enhanced tissue growth in
Scaffolds.
KA Gross; SE Graves
57. Australian Federal Government, Department of Health and Aging (2007-2008) $249,000.
Piloting of a joint replacement waiting list referral guide.
SE Graves R Osborne G Mercer
58. Australian Federal Government (2007-2008) $1.462 Million.
AOA National Joint Replacement Registry. (Continuation of contract)
SE Graves
59. Australian Federal Government (2009-2013) $6.6 Million.
AOA National Joint Replacement Registry. (Continuation of contract)
SE Graves
60. NHMRC Centres of Research Excellence (CRE) Grant Application: APP1040938 (2013-17)
$2.5 Million
Centre of Research Excellence in Post-Market Surveillance of Medicines and Medical
Devices. CIA Associate Professor Elizabeth Roughead, CIB Professor Philip Ryan. CIC
Professor Stephen Graves, CID Doctor Nicole Pratt CIE Doctor Sepehr Shakib CIF Doctor
Gillian Caughey, CIG Doctor Nancy Huang CIH Doctor Anna Kemp
61. Australian Federal Government (2013-2014) $ $2.162 Million. AOA National Joint
Replacement Registry (Continuation of contract)
SE Graves
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PRESENTATIONS AT STATE, NATIONAL AND INTERNATIONAL MEETINGS
1.

Royal Australasian College of Surgeons, South Australian State Committee
Annual Scientific Meeting, Adelaide, August, 1983
Vascular Trauma Associated with Orthopaedic Injuries
SE Graves and J Miller.

2.

Australian Orthopaedic Association
43rd Annual General Meeting, Brisbane, Queensland, September 1983
Absorbable Suture Lasso in the Treatment of Complete Disruption of the AcromioClavicular Joint.
SE Graves and BK Foster.

3.

Australian Orthopaedic Association, 44th Annual General Meeting, Hobart, Tasmania,
October 1984
Vascular Injury in Complete Dislocation of the Knee
SE Graves, G Potter and S Raptis.

4.

General Scientific Meeting R.A.C.S. & Faculty of Anaesthetists, Sydney, May, 1985.
Aetiology and Prognosis of Vascular Injury in Dislocation of the Knee
S Graves, G Potter and S Raptis

5.

Scientific Meeting of European Vascular Surgeons, Athens, July, 1985.
Vascular Injury in Complete Dislocation of the Knee
SE Graves, G Potter and S Raptis.

6.

Australian Orthopaedic Association, S.A. Branch Annual Scientific Meeting, Adelaide, July,
1986.
Spondyloptosis - A New Approach
RD Fraser and SE Graves.

7.

Australian Orthopaedic Association, S.A. Branch. Scientific Meeting Adelaide, March 1988.
An Epidemiological Study of Congenital Dislocation of the Hip
SE Graves and BK Foster.

8.

Australian Orthopaedic Association, S.A. Branch. Annual Scientific Meeting, August, 1988.
Cell Mediated Osteoinduction
S Graves.

9.

University of Oxford, Basic Science Course, Instructional Course Lecture. October 1989.
In Vitro Models Of Bone Formation
SE Graves.

10. Bone and Tooth Society Meeting, Glasgow, March 1 990.
The Effects Of L-Ascorbic Acid 2-Phosphate On Human Osteoblast-Like Cells.
SE Graves, MJO Francis, J Beresford and CA Smoothy.
11. University of Oxford, Basic Science Course, Instructional Course Lecture. November 1990
Can We Form Bone In Vitro?
SE Graves.
12. British Orthopaedic Research Society Spring Meeting, March 1991
L-Ascorbic Acid 2-Phosphate Promotes Proliferation, Differentiation and Matrix Production
of Human Bone-Derived Cells
SE Graves, CA Smoothy, J Beresford and MJO Francis.
13. Bone and Tooth Society Meeting, London, April 1991
Superoxide and the Proliferation of Human Bone-Derived Cells.
SE Graves, CA Smoothy and MJO Francis
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14. The Second Oswestry Dynamic Axial Fixation Symposium. September 1991
Instructional Course Lecture (Invited Speaker)
Advances in Bone Cell Culture
SE Graves, JN Beresford and MJO Martin
15. University of Oxford, Basic Science Course, Instructional Course Lecture. November 1991
Regulation of Bone Cell Function: Some New Concepts
SE Graves.
16. Australian Orthopaedic Association State Branch Meeting March 1992
Future Perspectives in Bone cell research.
SE Graves.
17. Australian and New Zealand Bone and Mineral Society Annual Scientific Meeting,
Adelaide September 1992
Ascorbate is essential for mineralisation and adipocytic differentiation of stromal cells
derived from adult human trabecular bone.
SE Graves, JN Beresford and MJO Francis
18. Australian and New Zealand Bone and Mineral Society Annual Scientific Meeting,
Adelaide, September 1992
Superoxide may be involved in bone cell regulation.
SE Graves and MJO Francis
19. Australian and New Zealand Orthopaedic Research Society Annual Scientific Meeting,
Hobart, September 1992
Ascorbate 2-phosphate enhances collagen synthesis and differentiation in human bonederived cell cultures
SE Graves, R Gundle, MJO Francis and JN Beresford
20. Australian Orthopaedic Association Annual General Meeting. Hobart September 1992
Superoxide and the regulation of bone cells
SE Graves and MJO Francis
21. British Orthopaedic Research Society Spring Meeting, Dublin September 1992
Enhancing the osteogenitor population in human bone-derived cell cultures.
R Gundle, SE Graves, JN Beresford and MJO Francis
22. British Bone and Tooth Society Meeting October 1992
Ascorbate increases collagen synthesis and promotes differentiation in human bonederived cell cultures.
SE Graves, R Gundle, MJO Francis and JN Beresford
23. British Bone and Tooth Society Meeting October 1992
Osteogenic and adipocytic differentiation in human bone-derived cell cultures.
R Gundle, MJO Francis SE Graves and JN Beresford
24. British Bone and Tooth Society Meeting October 1992
Primary culture of human trabecular bone: effects of L-ascorbic acid 2-phosphate.
SE Graves, MJO Francis, R Gundle and JN Beresford
25. Adelaide Hip Conference April 1993
Pre-operative evaluation for total hip arthroplasty
SE Graves
26. Adelaide Hip Conference April 1993
Post operative management of total hip arthroplasty
SE Graves
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27. Adelaide Hip conference April 1993
Mechanisms of acetabular failure
SE Graves
28. Australian Orthopaedic Association State Branch Meeting March 1993
The identification of Osteogenic precursors using the Stro-1 antibody
S Gronthos, SE Graves, P Simmons.
29. Australian Orthopaedic Association State Branch Meeting April 1993
Vascular Injury in Complete Dislocation of the Knee; 30 year experience
A Kresevic, S. Graves, G. Potter and S. Raptis.
30. Australian Orthopaedic Association Continuing Education Committee Trauma
Conference Adelaide May 1993
Future perspectives in the management of trauma
SE Graves
31. The Bone and Tooth Society, Oxford, UK, July 1993
The STRO-1+ cell fraction of adult human bone marrow contains the osteogenic precursors
S Gronthos, SE Graves, PJ Simmons
32. Australian Orthopaedic Association Annual General Meeting, Adelaide October 1993.
Isolation of Osteogenic Precursors From Adult Human Bone Marrow.
S Gronthos, SE Graves, P Simmons.
33. Australian Orthopaedic Association Annual General Meeting, Adelaide, October 1993.
Vascular Injury in Complete Dislocation of the Knee.
A Kresevic, SE Graves, S Raptis and G Potter.
34. Australian Orthopaedic Association Annual General Meeting, Adelaide, October 1993.
Osteoblasts Release IL-6 and PGE2 in Response to TiAIV Wear Particle Associated Factors.
S Ohta, SE Graves, S Rogers, D Haynes, S Hay, M Pearcy, D Howie.
35. Australian Orthopaedic Association Annual General Meeting, Adelaide, October 1993.
STRO-1 and Alkaline Phosphatase Expression in Human Bone-Derived Osteoblastic Cells.
S Ohta, S Graves, S Gronthos, S Hay, D Howie, P Simmons.
36. 16th Instructional Course. Plastic and Reconstructive Surgery, Adelaide, March 1994.
Biology of Bone Healing.
SE Graves
37. Current Concepts in Total Knee Replacement, Wakefield Orthopaedic Clinic, Adelaide,
April 1994.
Knee implant retrieval - Local experience.
SE Graves.
38. Royal Australasian College of Surgeons Annual Scientific Congress. Hobart, May 1994
Fixation of Femoral Neck Fractures - When and How!
Instructional lecturer
SE Graves
39. Australian Orthopaedic Association - SA Branch, Adelaide, August 1994.
Postoperative alignment in total knee replacement - a radiographic and clinical
assessment.
SE Graves, KE Hillier, BD Allen, Stevenson TM.
40. Australian Orthopaedic Association, Annual Scientific Meeting, Sydney, September 1994.
Postoperative alignment in total knee replacement - a radiographic and clinical
assessment.
SE Graves, KE Hillier, BD Allen, Stevenson TM.
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41. Myanmar Medical Association. Myanmar, September 1994.
Stromal Cell System of Bone.
SE Graves
42. Neurosurgical Society of Australia Cervical Spine Workshop. Melbourne, November 1994.
Bone Fusion.
SE Graves
43. AAOS/ASTM Symposium "Medical Applications of Titanium and its Alloys: The Material and
Biological Issues." Phoenix, Arizona. November 1994.
Wear and osteolysis in relation to prosthesis design and materials.
DW Howie, MA McGee, SD Rogers, DR Haynes, MJ Pearcy, SE Graves.
44. AAOS/ASTM Symposium "Medical Applications of Titanium and its Alloys: The Material and
Biological Issues." Phoenix, Arizona. November 1994.
In vitro response to particulate titanium and other prosthesis wear particles.
DW Howie, SD Rogers, DR Haynes, S Ohta, MJ Pearcy, SE Graves, MA McGee.
45. Orthopaedic Research Society. Orlando, Florida, February, 1995.
The Osteogenic Potential of Purified Human Bone Marrow Stromal Cell Precursors.
S Gronthos, S Graves, S Hay, S Ohta, P Simmons
46. Royal Australian College of Surgeons, SA State Committee, Annual Scientific Meeting,
Adelaide, August 1996
Joint and Bone Replacement
S Graves
47. South African Arthroplasty Society, Mbabane, Swaziland, March, 1996
The role of wear particles in pen-prosthetic bone loss and loosening
DW Howie, M McGee, S Rogers, D Haynes, B Vernon-Roberts, SE Graves
48. The International Hip Society, Amsterdam, September 1996
Regulation of human bone cell growth and differentiation by monocytes activated with
prosthetic particles
DR Haynes, S Hay, SD Rogers, D Howie, S Graves
49. SIROT 96 Amsterdam, September 1996
Regulation of human bone cell growth and differentiation by monocytes activated with
prosthetic particles
DR Haynes, S Hay, SD Rogers, D Howie, S Graves
50. Matrix Biology Society of Australia and New Zealand, 20th Annual Scientific Conference,
Victor Harbor, South Australia, September 1996
Characterisation of the extracellular matrix produced by normal and MPS VI osteoblastlike cells
KH Niedzielski, SE Graves, EW Johnstone, JJ Hopwood, S Byers
51. 3rd Pan Pacific Connective Tissue Societies Symposium
A Composite of Conventional & Novel Synovial Fluid Markers for the Diagnosis of
Osteoarthritis
OW Wiebkin, SE Graves, R Paterson
52. Australian and New Zealand Orthopaedic Research Society, Perth, Western Australia,
October 1996
Bone Loss Associated with Macrophages Activated by Prosthetic Wear Particles may be
Mediated by Bone Cells.
D Haynes, S Hay, SE Graves
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53 . 8th Aplar Congress 1996
Can synovial collagenase, keratan sulphate and hyaluronan oligosaccharides reflect
clinical status of OA in the injured knee?
0 Wiebkin, K Roberts-Thomson, K Smart, SE Graves, R Paterson
54. Matrix Biology Society of Australia and New Zealand, Adelaide 1996
Joint degeneration in sports injury - synovial fluid as a diagnostic tool
0 Wiebkin, SE Graves, R Paterson
55. The Australian Society for Medical Research, SA Branch, Adelaide 1996
Joint degeneration in sports injuries and disease: Synovial keratan sulphate as a
diagnostic tool
J Zang, R Paterson, SE Graves, OW Wiebkin
56. The Australian Society for Medical Research, SA Branch, Adelaide 1996
Joint degeneration in sports injuries and disease: Biological aspects of synovial fluid as a
diagnostic tool
J Hanna, P Muffet, R Paterson, SE Graves, OW Wiebkin
57. The Australian Society for Medical Research, SA Branch, Adelaide 1996
Joint degeneration in sports injuries and disease: Synovial hyaluronan as a diagnostic tool
B Wallis, KR Shrestha, R Paterson, SE Graves, OW Wiebkin
58. Australian Society of Medical Research, Adelaide, South Australia, June 1997
Traumatic knee joint degeneration: Evidence for both hyaluronan-Iyase activity and oxyradical depolymerization in synovial fluids
Z Lid, SE Graves, D Wilson, R Paterson, 0 Wiebkin
59. Purification of human bone marrow stromal precursor cells (CFU-f).
19th Annual Meeting of the American Society for Bone and Mineral Research
Cincinnati, Ohio, September 1997
S Gronthos, SE Graves, PJ Simmons
60. Matrix Biology Society, October 1997
Traumatic Joint Injury in Human Knees and Experimentally Damaged Temporomandibular
Joints: Is synovial Hyaluronidase a Diagnostic of the Inflammatory Process?
Z Zid, Molaee P. Girardi P, Graves SE, Wilson DF, Goss AN, Paterson R
Wiebkin OW
61. Matrix Biology Society, October 1997 (Poster)
A Collective of Synovial Fluid Markers is needed to reflect the Processes of Arthrodial Joint
Damage.
Wiebkin, OW, Zid A Kim S, Molaee P. Girardi P, Aashish R, Chea M, Snowden JM, Graves
SE, Paterson R, Wilson DF.
62. International Course for Organ Donor Coordinators, Adelaide October 1997
Allograft bone transplantation.
SE Graves
63. Australian Society of Medical Research, November 1997
Synovial Hyaluronan-Lyase and Oxy-Radicals in Human knees and Temporomandibular
Joints of Sheep
Z Lid , SE Graves, DF Wilson , AN Goss, R Paterson, OW Wiebkin .
64. Arthroplasty Society of Australia, Adelaide June 1997
Impaction allografting with cement or cement alone for revision arthroplasty of the
femur?
GS Keene, SE Graves, DW Howie, AD Mintz, MA McGee
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65. Arthroplasty Society of Australia, Adelaide June 1997
The ability to diagnose low-grade infection of joint replacements from pre-operative joint
aspirates
NA Anagnostou, SE Graves, DW Howie, I Bastian, MA McGee
66. Arthroplasty Society of Australia, Adelaide June 1997
Venous thromboembolism following early mobilisation and Warfarin for primary total hip
arthroplasty.
GS Keene, GA Nimon, DW Howie, SE Graves, MA McGee, SP Zaddow
67. American Society for Bone and Mineral Research, Cincinnati USA September 1997
Purification of human bone marrow stromal precursor cells (CFU-F)
S Gronthos, SE Graves, PJ Simmons
68. Australian Orthopaedic Association, 57th Annual Scientific Meeting, Canberra October
1997. Impaction allografting with cement or cement alone for revision arthroplasty of the
femur?
GS Keene , SE Graves, DW Howie , AD Mintz, MA McGee
69. Australian Orthopaedic Association, 57th Annual Scientific Meeting, Canberra October
1997. Venous thromboembolism following early mobilisation and Warfarin for primary total
hip arthroplasty.
GS Keene, GA Nimon , DW Howie ,SE Graves, MA McGee , SP Zaddow
70. Australian Orthopaedic Association, 57th Annual Scientific Meeting, Canberra October
1997. Cultural validation of the musculoskeletal function assessment
OT Holubowycz , SE Graves
71. Australian Orthopaedic Association, 57th Annual Scientific Meeting, Canberra October
1997. Development and implementation of a database on lower limb fractures
OT Holubowycz , SE Graves
72. Australian Orthopaedic Association, 57th Annual Scientific Meeting, Canberra October
1997. The ability to diagnose low-grade infection of joint replacements from preoperative joint aspirates.
NS Anagnostou, SE Graves, DW Howie, I Bastian, MA McGee
73. Australian and New Zealand Orthopaedic Research Society, Canberra October 1997
Differential expression of bone related markers by phenotypically - distinct subpopulations
of bone-derived osteoblast-like cells.
ACW Zannettino, S Gronthos, SE Graves, PJ Simmons
74. Australian and New Zealand Orthopaedic Research Society, Canberra October 1997
Purification an developmental potential of human bone marrow stromal precursor cells
S. Gronthos, SE Graves, ACW Zannettino, PJ Simmons
75. Australian Orthopaedic Association SA Branch Meeting, Mount Gambier November 1997
Fractured neck of femur at RAH - A Prospective Study
0 Holubowycz, S Awang, G Ivanoff, SE Graves
76. The Australian Society for Medical Research, SA Division, June 1998
Synovial fluids from knees with traumatic arthritis are potent mediators of chondrocytederived cartilage-specific proteoglycanases
OW Wiebkin, K Chong, S Keihani, Z Zid, R Paterson, SE Graves
77. 10th Combined Orthopaedic Associations Meeting, New Zealand, February 1998
Impaction Allografting with Cement or Cement Alone for Revision Arthroplasty of the
Femur?
GS Keene, DW Howie, SE Graves, MA McGee, AD Mintz.
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78. Australian Orthopaedic Association COE Meeting, Alice Springs July 1998
Biological reaction to wear
SE Graves
79. Australian Orthopaedic Association SA Branch Meeting, July 1998
Segmental bone defects - A pilot study in the sheep femur
PN Smith, SE Graves, A Ingman, R Montgomery, S Hay, P Simmons, S Gronthos
80. 10th Lorne Cancer Conference, Lorne, Victoria, 1998
Promotion of osteoclast development by metastatic angiosarcoma
GJ Atkins, D Haynes, SJ Hay, AE Potter, SE Graves, DM Findlay
81. Hanson Symposium, Adelaide
The molecular basis of osteoclast differentiation and bone lysis
GJ Atkins, DR Haynes, M Loric, TN Crotti, SE Graves
82. Federation of the European Connective Tissue Societies, Sweden August 1998
Are "aggrecanase" activators and regulators of proteoglycan synthesis as well as
hyaluronidase in synovial fluids, relevant to new therapies for OA?
0 Wiebkin, Z Zid, R Paterson, J Snowden, SE Graves
83. Australian and New Zealand Orthopaedic Research Society, Cairns October 1998
The molecular cloning of a novel immunoglobulin superfamily member expressed by
human bone tissue
ACW Zannettino, SE Graves, K Harrison, LJ BendaII, PJ Simmons
84. Australian Orthopaedic Association SA Branch Meeting, November 1998
An overview of bone graft substitutes
W Moore, G Bain, SE Graves
85. Australian Orthopaedic Association Meeting, South Australian Branch, March 1999.
National Joint replacement Registry
SE Graves
86. Australian Society for Biomaterials 9th Annual Conference March 1999, Canberra,
Australian Orthopaedic Association National Joint Replacement Registry
SE Graves, L lngerson.
87. SICOT 99, April 1999, Sydney, accepted for presentation
Impaction allografting or cement alone for femoral revision hip replacement.
PS Sharpe, GS Keene, DW Howie, SE Graves
88. Australian Orthopaedic Association SA Branch Meeting, Adelaide 1999
Expression of osteoclast differentiation signals by stromal elements of giant cell tumours
GJ Atkins, DR Haynes, SE Graves, A Edvokiou, S Hay, S Bouralexis, DM Findlay
89. Australian Society for Medical Research, Adelaide 1999
Expression of osteolast differentiation signals by stromal elements of giant cell tumours
GJ Atkins, S Bouralexis, SE Graves, DR Haynes, A Edvokiou, S Hay, DM Findlay
90. 21st Meeting of the American Society for Bone and Mineral Research, St Louis, Missouri,
USA September 1999
Expression of osteoclast differentiation signals by stromal elements of giant cell tumours
GJ Atkins, DR Haynes, SE Graves, A Edvokiou, S Hay, S Bouralexis, SM Geary, DM Findlay
91. 21st Meeting of the American Society for Bone and Mineral Research, St Louis, Missouri,
USA September 1999
The use of expanded populations of osteogenic precursors to reduce large bone defects.
ACW Zannettino, SE Graves, S Gronthos, SJ Hay, P Smith, KL Harrison, PJ Simmons
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92. Western Australian AOA Branch Meeting, Perth December 1999Establishment of National
Joint Replacement Registry - Evidence Based Medicine in Orthopaedics
SE Graves
93. Australian Orthopaedic Association Meeting, Queensland Branch, Sunshine Coast. March
2000. The Australian Orthopaedic Association National Joint Replacement Registry
SE Graves
94. Australian Orthopaedic Association Annual Scientific Meeting, Hobart October
2000Changing incidence of total hip replacement and total knee replacement for
primary osteoarthritis in Australia
V Wells, K McCaul, S Graves, A Wigg, T Hearn
95. Australian Cardiothoracic Surgeons Annual Meeting, Noosa, March 2001.
Consent: What is the best Approach?
SE Graves
96. Australian Society for Cellular & Molecular Gerontology Conference March 2001
Bone Stomal System: Tissue Regeneration and Gene Therapy
SE Graves
97. Australian Orthopaedic Association Meeting, Victorian Branch, March 2001.
The Australian Orthopaedic Association National Joint replacement Registry
SE Graves
98. The Australian Launch of the Bone & Joint Decade, Melbourne April 2001
Bionic Persons - The Future of Joint Replacement
SE Graves
99. Asia Pacific Orthopaedic Association 13th Triennial Congress, Adelaide April 2001 The
Australian Orthopaedic Association National Joint Replacement Registry
SE Graves
100.Combined New Zealand & Australian Orthopaedic Associations Scientific Meeting
October 2001
The role of Multimedia in Patient Education for Total Hip Replacement Surgery
AD Beischer, A Cornoiu, RN de Steiger, J Cohn, SE Graves
101.Combined New Zealand & Australian Orthopaedic Associations Scientific Meeting
October 2001
The Australian Register
SE Graves
102.Combined New Zealand & Australian Orthopaedic Associations Scientific Meeting
October 2001
Computer Assisted Orthopaedic Surgery for Knee Arthroplasty
R de Steiger, SE Graves
103.The Art & Science of Joint Replacement Surgery - The 1st Global Communication, Seoul
Korea October 2001
Computer Assisted Orthopaedic Surgery for Knee Arthroplasty
SE Graves, RN de Steiger, C Mills, M lmmerz
104.Australasian Tissue Banking Forum, Canberra April 2002
Stromal Cell System
SE Graves
105. Symposium on Advances in Joint Replacement, Taiwan April 2002
Total Knee Replacement - Standard Surgical Technique vs Computer Assisted Approach
SE Graves, RN de Steiger, C Mills, M Slomczykowski
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106. Japanese Orthopaedic Association National Congress, Okayama May 2002 Image
Guided Surgery for Knee Replacement
SE Graves, RN de Steiger, C Mills
107.Japanese Orthopaedic Association National Congress, Okayama May 2002. T
The Australian Orthopaedic Association National Joint replacement Registry
RJ Bauze, SE Graves
108. Dean's Lecture Series University of Melbourne, Melbourne May 2002
Walking into the Future of Musculoskeletal Health
SE Graves
109.Australian Rheumatology Association Annual Scientific Meeting August 2002
The Changing Scene of Musculoskeletal Health
SE Graves
110. Public Health Association of Australia 34th Annual Conference - Mobilising Health Care,
September 2002.
Establishing a Joint Registry: the Australian Experience
SE Graves, P Ryan, D Davidson, L lngerson, B McDermott, N Pratt, E Griffith
111. British Orthopaedic Association Annual Scientific Meeting September 2002. The Australian
Orthopaedic Association National Joint replacement Registry
D McNicol, SE Graves
112.Australian Orthopaedic Association 62nd Annual Scientific Meeting Melbourne October
2002
The AOA National Joint Replacement Registry
SE Graves
113. Bone & Joint Decade 2000 - 2010 Launch. Parliament House, Canberra November 2002.
The Australian Orthopaedic Association National Joint replacement Registry
SE Graves
114. The Art & Science of Joint Replacement Surgery - The 1st Global Communication, Seoul
Korea May 2003
Total Knee Replacement
SE Graves
115. ABC Fellowship Scientific Meeting Melbourne May 2003
AOA National Joint Replacement Registry
SE Graves
116.Australian Orthopaedic Association Continuing Orthopaedic Education Meeting, Sydney,
July 2003.
Early failures: Why and which joints are being revised
SE Graves, P Ryan, D Davidson, L lngerson, B McDermott, N Pratt
117.Asia Pacific Arthroplasty Society Beijing April 2004
The Australian Orthopaedic Association National Joint Replacement Registry
SE Graves
118.Asia Pacific Arthroplasty Society Beijing April 2004.
The Current Status of Biological Enhancement in Joint Replacement Surgery
SE Graves
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Limitations of Existing Regulations
SE Graves, R de Steiger, DC Davidson, A Tomkins, R Vial, E Griffith, M Lorimer, K Cashman,
YL Liu, S Miller
255. 43rd Annual Advances in Arthroplasty Course, Harvard Medical School, October 2013,
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262. ICOR as EpiCenter for Orthopedic Device Evaluation: Advancing Science and Regulation
March 10-11,2014 New Orleans USA
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263. ICOR as EpiCenter for Orthopedic Device Evaluation: Advancing Science and Regulation
March 10-11, 2014 New Orleans USA
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264. American Academy of Orthopaedic Surgeons (AAOS) Annual Meeting, 11-15 March 2014,
New Orleans USA
Shoulder Registry Five Year Outcomes Analysis
R Page, SE Graves, R de Steiger, DC Davidson, R Vial, A Tomkins, E Griffith, K Cashman,
YL Liu
265. American Academy of Orthopaedic Surgeons (AAOS) Annual Meeting, 11-15 March 2014,
New Orleans USA
The Outcome of Cross-Linked and Standard Polyethylene in Primary Total Knee
Replacement
SE Graves, R De Steiger, DC Davidson, R Vial. A Tomkins, E Griffith, K Cashman, YL Liu
266. International Society of Arthroplasty Registries (ISAR) General meeting 13 March 2014
New Orleans USA
Data Quality and Harmonization SE Graves
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13. Isolation, purification and in vitro manipulation of human bone marrow stromal
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16. Expression of osteoclast differentiation signals by stromal elements of giant cell tumours
Atkins GJ, Haynes DR, Graves SE, Evdokiou A, Hay S. Bouralexis S, Findlay DM
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2000 Graves SE, Davidson DC, Ingerson L1SSN 14453665
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275-81.
75. What is happening with hip replacement? Graves SE. Med J Aust 2011 Jun 20:194 (12)
620-1
76. Australian Orthopaedic Association National Joint Replacement Registry Annual Report
2011 Graves SE, Davidson DC, de Steiger RS, Tomkins A. ISSN 14453665
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