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Dear Colleagues,

A rthroplasty remains a key societal issue in 2014, as the cost of delivery of care cont-
inues to grow, and the demand for increased spending comes from every sector of
healthcare. Within arthroplasty, surgeons have a number of choices to make, and the fac-
tors that bear down upon them have never been harder to balance. We all want to do
what is best for our patients, at the same time, many of us face controls on our spending.
No matter what health care system you work in, a good appreciation of the short, medi-
um and longer term consequences of any choice you make is essential. There are two ma-
jor elements of this appreciation. the cost of any choice of device or bearing couple to the
purchaser, and the value of that choice to the patient. Bizarrely, while in every other ele-
ment of life, we humans are becoming ever more discerning consumers, in this area, we
lag behind. The price of devices has recently seen serious downward pressure as healthca-
re purchasers demand cost reductions from providers. This is at least in part because pati-
ents are living much longer, so to them, the value of these choices is profound, in that they
may improve the quality, and even length, of their lives. Several of the elements that can
inform the surgeon and his or her patient when selecting a particular bearing couple are
played out in the current edition of CeraNews

For a couple of decades now, the ‘arthroplasty industry / registry complex' has supported
a dumbing down of functionality — everyone scores full marks after a hip replacement, so
there is no such thing as a better one — with a devotion to registry defined implant sur-
vival as the ground truth, and an unholy fixation upon cement. This same 'industry/registry
complex' is highly selective in the collection and definition of failures. So a bearing that
needs revising with minimal long term consequences is a failure, while a periprosthetic
fracture requiring a long plate and substantial reduction in quality of life metrics is not
even mentioned in any registry if the stem is not changed.

So reqistry conclusions do not always tell the whole story, instead reporting what they see
through their particular prism. It is interesting to reflect that the market — surgeons and
their patients — do not seem to pay much attention. On the subject of implant fixation,
while cement is the darling of the registries, the marketplace has continued to move away
from it, half a decade before the registry data confirmed what surgeons and their patients
round the world already knew: that cementless fixation is actually more effective and may
be safer.

In bearing choice, the same phenomenon seems to be occurring. Ceramic-on-ceramic,
and ceramic-on-polyethylene are now the dominant bearing couples of choice. Why is
that? Because both surgeon and patient know that a few more pounds saved by using a
cheap bearing couple may be a short term fix, not causing any major problems in the first
decade. But for the patient, and the healthcare provider, it may represent a false economy
if a large cost is envisaged within the patient’s lifetime.

Thigh and groin pain with exercise are symptoms that are not necessarily picked up by

the registry. In his article in this edition, Harry Rubash brings up the issue of groin pain, a
symptom that has existed but been overlooked for a while. Is it surgeon error with compo-
nent placement, or femoral stem length? Or does it have a biotribological cause?

The following article from the Orhun Muratoglu’s group in Boston brings up the intrigu-
ing concept of a femoral head design that might reduce groin pain caused by soft tissue
impingement on a hard edge. In large diameter metal-on-metal or metal-on-polyethylene
bearings this may be the case. The attractive gentle curve he and his group have designed
to be kind to tendons and other soft tissue may also also deliver superior tribological per-
formance by improving the entrainment of fluid, particularly in less wettable bearing cou-
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ples such as metal-on-polyethylene. Whether this effect can be measurable in a biologi-
cal system, with smaller ceramic articulations, when the bearing couple is already highly
hydrophilic remains to be seen. This space will be intensely interesting and is biotribology
on a macro scale.

Biotribology is also a key element. Material properties also lie behind the article by Burkhard
Summer from Munich. He reports on the varying reaction of the human immune system
to particulate debris in joint replacement and its varying presentation. This is highly topical,
and in this article we are shown how this condition can be characterized and quantified.
The condition does appear to be variable and at one level surprisingly prevalent. So our
own immune system does definitely react to the presence of metal nanoparticles or ions
at a level that is logarithmically different to any reaction to ceramic particles, making this
material even more attractive.

If human cells react unpredictably to wear particles, the interaction between eukaryotic
human cells and prokaryotic bacteria is even more complex. Add in a prosthesis and the
mixture becomes still more complex. Perhaps the wear particles effect the reaction, per-
haps it is the surface characteristics, making some components more prone to biofilm
adhesion. In this edition, you will see these issues explored, and the various factors that
make patients more prone to developing infection. Perhaps not surprisingly, this includes
being too fat, and too thin.

Corrosion has been such a dominant part of the news in the last few years, that no update
on bearings would be complete without it. The science is maturing, but in this edition of
CeraNews you will see evidence that inflammatory cells may have a role to play in actually
generating corrosion, not simply reacting to products of taper corrosion.

So this edition of CeraNews showcases some demanding science, some intriguing devel-
opments, and some precious experience. Biotribology is not a word that most orthopaedic
surgeons would be comfortable using yet, although we live our life practicing it in many
ways. What the articles in this journal show us, is that the wonderfully complex biologi-
cal system of a human being is interacting with endoprostheses on many levels. And from
the molecular to the societal. At a molecular level, enzymes may actually be causing trou-
ble, on a cellular level, wear particles certainly influence inflammatory mechanisms, while
at the same time the surface characteristics of materials have a direct effect on how well
bacterial biofilm can adhere to them. That slipperiness is also a physical attribute which
reduces friction of bearings, reducing torque across the taper trunnion and hence corro-
sion, while the shape at a macro level may have a measurable impact on iliopsoas tendon
function. Now that’s biotribology on a scale that orthopaedic surgeons can appreciate.
And on the human level, these are all important elements of the decision making we have
to share with each patient, while as a society, we have to recognize the value of a bearing
that should be part of a lifelong new joint. The patients are the ones who will appreciate
value in the short, medium and long term, and the long term is getting longer all the time.

Happy reading.

(e

(A2

Justin P. Cobb, BMBCh FRCS MCh
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Justin P. Cobb, BMBCh, MCH, FRCS, studied medicine at Magdalen College, Oxford,
graduating in 1982. He trained in Oxford, London and Brighton. He wrote his master’s
thesis on ‘Prognostic factors in operable osteosarcoma’. In 1991 he was appointed con-
sultant orthopaedic surgeon at The Middlesex. He was awarded a Hunterian* Profes-
sorship in 1992. After 15 years as a consultant at University College London Hospitals
(UCLH) and Honorary Senior Lecturer at University College London (UCL), he joined the
Imperial College as chair of orthopaedics in 2005. In 1992 the special trustees of The
Middlesex, awarded his first grant, which led to the development, with Brian Davies, of
Acrobot, the world’s first haptic based robotic assistant.

Close links exist between the MSk Lab on the Charing Cross Campus, and the Engineers
in South Kensington, which resulted in the OsteoArthritis Centre, funded by an £11m grant from the Wellcome
Trust and EPSRC**. The patient base at Charing Cross makes an ideal conduit for combined projects with investi-
gators across college, including Andrew Amis in Mechanical Engineering, Anthony Bull in Biomedical Engineering,
Molly Stevens in Material Science, Philippa Cann in Tribology, and Andrew Phillips in Civil Engineering. These col-
laborations have lead to the current MSk Lab team.

Together with Alison McGregor, he leads a group of more than 25 surgeons, physios, scientists and engineers
who work on the same floor as the orthopaedic inpatient ward, translating their benchtop findings straight to the
bedside and operating theatre of patients with musculoskeletal problems.

Recently these projects merged in the salvage of injured soldiers. In a world-first, the combination of 3D planning,
3D printing and robotics enabled precise minimally invasive joint salvage surgery***.
This world-first operation was in collaboration with the Defence Medical Rehabilitation Centre Headley Court.

The MSk Lab is funded in part by research councils such as the EPSRC, and substantial charitable trusts such as
the Wellcome Trust, ORUK, and the Michael Uren Foundation, but also by donations from patients who come to
the lab to allow us to measure their gait as part of a large study of gait and its relationship to joint health and dis-
ease.

His principal research interests are in the fields of:

e 3D planning and 3D printing of patient matched instrumentation and robotics
to ensure accuracy, precision and cost effectiveness in joint surgery

e modelling bone quality and joint shapes in early joint disease, predicting progression
of OA and the design of less invasive and better functioning devices

e PROMs**** and the functional assessment
of the injured joint using highly personalized web based tools

e gait analysis in health and disease, using a range of tools to describe the "'perfect' gait,
and that seen as OA develops, and following different sorts of intervention

e cost utility analysis of small precise interventions in comparison
with the conventional total joint replacement.

Professor Cobb is a civilian advisor in orthopaedics to the Royal Air Force. He is on the staff of King Edward VII
Hospital for Officers, and is Orthopaedic Surgeon to Her Majesty the Queen.

*Hunterian Society: www.hunteriansociety.org.uk

**Engineering and Physical Sciences Research Council
***http://www.telegraph.co.uk/health/healthnews/9730086/Robotic-surgery-gives-soldier-a-new-spring-in-his-step.html
****patient Reported Outcome Measures

M Contact:

Justin P. Cobb, BMBCh, MCH, FRCS
Chair in Orthopaedic Surgery
Imperial College

Charing Cross Campus

South Kensington Campus,

London SW7 2AZ

UK

E-mail: j.cobb@imperial.ac.uk
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The Four Most Important

Complications in Arthroplasty

an Interview with Harry E. Rubash, MD

Massachusetts General Hospital, Boston, USA

Harry E. Rubash, MD, heads the Department
of Orthopaedic Surgery of the Massachu-
setts General Hospital. He is one of the lead-
ing specialists for hip and knee replacement
in the USA and worldwide renowned for his
outstanding achievements in the field of ar-
throplasty. As a surgeon, researcher and ed-
ucator he has made important advances in hip
and knee replacement surgery, developing
new technologies and improving patient out-
comes. CeraNews asked him about the latest
trends in research and health care in the field
of arthroplasty.

What was the foundation for your commit-
ment to excellence in your career? What was
the biggest factor leading to your specializing
in orthopaedics and specifically in total joint
replacement?

My commitment to excellence in my career was a
value that was instilled at an early age by my par-
ents who believed in hard work to achieve what you
wanted in life. In our family the primary goal was to
be as good as you could be in all aspects of academ-
ics and athletics. From the time | was a young boy
I had a real inclination and aptitude for mechanics
and a passion for automobiles. | worked through-
out middle school and high school as an automo-
bile mechanic. | realized at a very early age that
medicine was my real calling and that my mechani-
cal skills and proficiency with tools could be applied
quite usefully to the field of orthopaedic surgery.

You are deeply involved in work as a re-
searcher, author, speaker, teacher and orga-
nizer. As a result of your dedication, you have
become a world leader in research in ortho-
paedics, not just in surgery. Which of these
roles do you enjoy the most?

| am deeply dedicated to patient care and the
improvement of the lives of my patients. | am
passionate about taking clinical problems into the
laboratory, and whenever possible, developing in-
novative solutions, carefully studying appropriate

applications of those solutions, and hopefully bring-
ing them back into patient care and education. This
translational paradigm has driven and continues to
drive my passion in research.

What was the reasoning and philosophy be-
hind the creation of the Harris Orthopaedic
Laboratory? What is its mission and when was
it founded?

The Harris Orthopaedic Laboratory was established
at the Massachusetts General Hospital in 1995.
It is currently under the leadership of two talent-
ed co-directors, Orhun Muratoglu and Henrik Mal-
chau. It was founded by William H. Harris, an in-
novative thinker, researcher, and skilled pioneer in
orthopaedic surgery who, among other things per-
formed the first successful total hip replacement in
a patient with a total congenital dislocation of the
hip. The Lab has made enormous contributions in
the field of orthopaedic surgery and is dedicated to
continuing to make contributions in the field of or-
thopaedic surgery that will benefit our patients.

What are some of the focus research areas?

The focus is broad-based and spans the breadth of
biomechanics, biomaterials, kinematics and out-
comes research in hip and knee arthroplasty.

On the one hand, there have been many ad-
vances in the field of orthopaedic surgery
over past years. On the other hand, it is a fact
that the patient population requiring ortho-
paedic surgery has changed over the last 4
decades as a result of the general increase

in longevity in the older population and the
higher activity levels. Do you see an upcom-
ing crisis in availability of qualified surgeons
to meet the challenge presented by these pa-
tients as they “wear out their joints earlier”?

It is true that we have an orthopaedic burden of
care that will outstrip the availability of our ortho-
paedic workforce in the decades to come. For this
reason it is important that we maintain our focus on



training and attracting outstanding residents to the
field. In addition, we continue to explore new par-
adigms for orthopaedic education to both improve
the surgical skills of orthopaedic surgeons as well
as diminish the length of time required to become
a practicing orthopaedist. Physician extenders have
allowed us to become more efficient in seeing and
caring for patients and are an important aspect of
our care models. Finally, since many of our treat-
ments involve surgical care, our emphasis on patient
safety and patient reported outcomes is incredibly
important.

The age of our patients for total hip arthroplasty
continues to fall. | remember a time in my prac-
tice when the average age was the late 60s; cur-
rently the average age is the early 50s. Patients in
their fourth or fifth decade of life are very active
and committed to their families and careers and un-
derstandably want to return to their normal level of
functionality as soon as possible. We do our best to
modulate their expectations with as precise a defi-
nition of the outcome as is feasible.

Do younger patients demand higher skill in
the technical aspect of the operation in order
to achieve the required longevity to delay or
prevent revision surgery?

Managing patients’ expectations and results are one
of our biggest challenges. Patients know that many
of our procedures are highly reproducible and suc-
cessful operations. Unfortunately, there is also a
known burden of complications, which must be both
explained to the patient and effectively managed if
these complications occur. The concept of shared de-
cision making has made the preoperative education
process much more efficient and effective.

| believe that we have four important opportuni-
ties to improve total joint arthroplasty surgery to-
day. One is our burden of dislocation after total
hip arthroplasty. Second is the occurrence of peri-
prosthetic infection. Third is the inability so far to
achieve a high level of satisfaction in our patients
after total knee arthroplasty, and fourth is the fail-
ure of some of our recent innovations in the field,
including metal-on-metal total hip arthroplasty,
resurfacing hip arthroplasty, and the introduction of
these technologies.

The introduction of Advanced Bearing Tech-
nologies has been a transforming advance in
this field as they promise longevity for the
younger more active patient. What is your al-
gorithm for the use of this technology in your
patients?

Whether you are a 40-year-old or 70-year-old pa-
tient you want the best bearing surface with the

longest track record and the highest level of suc-
cess, which is both safe as well as cost-effective.
Currently, | utilize hip arthroplasties that have one
taper coupled with a ceramic femoral head (on a
highly crosslinked polyethylene bearing surface).
In my opinion, ceramic heads in conjunction with
highly crosslinked polyethylene provide the best
bearing couple. When my patient is over the age
of 75, | generally switch from a ceramic head to a
metallic head.

First generation cross-linked polyethylenes have per-
formed very well for a minimum of ten years post-
implantation. We need additional data regarding
the longer term to decide whether antioxidant im-
pregnated polyethylene will also last as long.

In many cases bearing materials are quali-

fied as first, second or even third generation.
These highlight their improvements over the
years, yet as we look back to earlier genera-
tions, we realize that some of the earlier prob-
lems are not totally resolved with the new-

er materials. Do you think that the restrictive
FDA approval process for these technologies
needs to be even more restrictive or whether
we should strengthen our post market surveil-
lance process?

The recent problems with metal-on-metal total hips,
resurfacing total hip arthroplasty, and now our ris-
ing incidents of corrosion with tapers are of great
concern within the arthroplasty field. In the former
two situations, the introduction of the new tech-
nology occurred, based in part, upon data showing
that these new constructs were essentially equiva-
lent to other types of surfaces that were on the mar-
ketplace. The introduction of new technologies is an
extremely critical issue in the world of orthopaedic
surgery today. A “stepwise” introduction of tech-
nology, as suggested by Henrik Malchau, should be
our model for the future.

My impression is that one aspect in the re-organiza-
tion of our FDA approval process will be post-mar-
ket surveillance. We know that the architecture, ma-
terials, and mechanics of the human body are not
ideally replicated by in-vitro techniques. Therefore,
we often need to actually implant the new devic-
es into our patients to fully understand their short-
and long-term effects. Thus, a strong post-market
program, which will be of adequate breadth and
length, will give us the necessary inferences that the
new technologies are both safe and efficacious. This
additional level of surveillance, which occurs even
today, will be a requirement for the future. Second-
ly, the importance of “big databases” and regis-
tries is critical to our understanding of what hap-
pened in instances of implant failure. Registry data
should give us an ability to detect failures earlier and
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thus prevent widespread patient exposure to a de-
vice that may have an increased failure rate. It is the
urgent responsibility of our surgeons to join these
large registries — both in the US as well as abroad —
to provide as much data as possible so that we are
able to interpret results much earlier!

Recently the phenomen of groin pain after
THA is under scientific discussion. Your insti-
tute has done research in the field of lliopsoas
impingement. What are the findings? Will a
new contoured femoral ball head design help
to solve the problem or is the cup the prob-
lem?

Anterior groin pain after hip arthroplasty is a new
area of investigation in our laboratories. Early stud-
ies indicate that anterior groin pain of the hip joint
may be associated with large diameter femoral ball
heads or a prominent acetabular component. This
pain may be secondary to tension in the anterior
capsule of the hip joint and tendonitis of the ilio-
psoas tendon as it drapes across the anterior as-
pect of the hip capsule and the components. Our
research has demonstrated that even though large
femoral ball heads are not as large as our native
femoral head, the location of the femoral head
places the anterior capsule and lliopsoas tendon at
risk for impingement. For this reason, we have em-
barked on a program to re-design the contours of
the femoral head to give us the ability to use larger
diameter femoral heads with a more anatomically
contoured radius at the base of the head. We are
in the process of studying this both in the cadaver
as well as the laboratory models and have designs
that are more soft-tissue friendly, particularly with
respect to the anterior capsule.

Patients currently undergoing THA are consid-
erably heavier than were patients who un-
derwent the procedure several decades ago.
Recent studies have shown that 24% to 36%
of all patients undergoing primary THA are
obese. Is this increasing the complications in
joint replacement procedures?

Patients today are more active and heavier than pa-
tients were two to three decades ago. These fac-
tors may add to the difficulty of achieving positive
outcomes, despite employing the latest, most effec-
tive, most widely accepted, proven, surgical proce-
dures. They also may add a potential hindrance to a
smooth and rapid rehabilitation. Couple those fac-
tors with studies suggesting that obesity may in-
crease the risk of complications and length of stay
after arthroplasty and you have an amalgam of fac-
tors that may affect outcomes. For these and other
reasons, | try very hard to have my patients under-
stand the risks prior to surgery, with an extensive

educational program and an inclusive, shared deci-
sion-making process.

The new healthcare initiatives that have been
passed by Congress are likely to have a pro-
found effect on the future of many surgeons
entering this field. Do you have any “words of
wisdom” for them?

Congress recently passed a healthcare bill to basi-
cally re-write healthcare laws in our country. The
unsustainable growth in healthcare expenditures
was one of the primary motives for this legislation.
Whether all or some of this legislation will be re-
pealed in the future is unknown. However, pro-
viding healthcare for those who cannot afford it
is a critically important and desirable outcome of
healthcare reform.

A second and equally important aspect of health-
care reform is the meaningful use of the electron-
ic medical record. Despite its enormous expense, it
appears that the use of electronic medical records
will improve efficiencies in the communication of
our care as well as improve the safety of the care
we provide. As a result of this new legislation, pri-
mary care has been totally retooled and population
health management has become increasingly more
important for our providers. The next critical step
will be payment for episodes of care under bundling
paradigms. This will fundamentally change the way
we practice surgery. Whether this occurs in three or
five years, a fundamental change in reimbursement
will have an enormous impact on our field and our
sub-specialty. Fortunately, the dedicated and tal-
ented women and men who are motivated to go
into surgical practice love to take care of patients,
enjoy the interaction with successful patients, and
are highly motivated to help patients. This aspect of
our profession will never change and it is the gold
thread that weaves its way through healthcare. Are
there changes? Yes. Will these changes have an im-
pact? Yes. Will we, as a society, be able to modulate
those changes? | sincerely hope so. The end game
is the improved health of our patients and our pop-
ulations. This is the essence of what we practice in
medicine and why we’ve chosen to be healers.

Harry Rubash, thank you very much for an
interesting conversation. H

The interview was conducted by Dieter Burkhardt
(Vice President Sales & Marketing), Heike Wolf
(Manager Sales Services America) and Michael
Georg (Product Manager Hip), CeramTec GmbH.



Harry E. Rubash,
MD, earned his BS
Summa Cum Laude
in 1975 and his MD
Cum Laude in 1979,
both from the Uni-
versity of Pittsburgh.
He completed his In-
ternship in gener-

al surgery followed

by a Fellowship and
Residency in Orthopaedic Surgery at Universi-
ty of Pittsburgh. Dr. Rubash completed an AO
Reconstructive and Trauma Fellowship in Mu-
nich, Germany and a Hip and Implant Surgery
Fellowship at Massachusetts General Hospital/
Harvard Medical School.

Harry Rubash is the Chief of Orthopaedic Sur-
gery at MGH and the Edith M. Ashley Profes-
sor of Orthopaedic Surgery at Harvard Medi-

cal School. He specializes in primary and revi-
sion hip and knee replacements.

He has earned numerous awards and honors
from professional organizations, including the
American Academy of Orthopaedic Surgeons,
The Orthopaedic Research Society, The Hip
Society, The Knee Society and the American
Fracture Association. In 2006, Harry Rubash
received the Clinical Research Award for Out-
standing Orthopaedic Clinical Research by the
Orthopaedic Research and Education Foun-
dation.

He has shared his expertise at innumera-

ble conferences, seminars and workshops
throughout the world and has published ex-
tensively, including serving in editorial capaci-
ties for multiple journals and publications.

Harry Rubash has written nine major text
books and published over 200 papers.

M Contact:

Harry E. Rubash, MD

Chief, Department of Orthopaedic Surgery
Massachusetts General Hospital

55 Fruit Street, Yawkey 3B

Boston, MA 02114
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Contoura: A New Anatomically

Contoured Femoral Head

by Thomas Zumbrunn, PhD, Michael P. Duffy, MD, Kartik Mangudi
Varadarajan, PhD, Andrew A. Freiberg, MD, Harry E. Rubash, MD,
Henrik Malchau, MD, Orhun K. Muratoglu, PhD

Massachusetts General Hospital, Department of Orthopedic Surgery,

55 Fruit Street, Boston, MA 02114, USA

Large diameter femoral heads are known in clinical and biomechanical studies to prevent dislo-
cation and improve range of motion following total hip arthroplasty (THA). Consequently, the
use of 36mm and greater diameter ceramic heads has increased ten-fold in the last decade (4%
in 2003 to 43% in 2013, data provided by CeramTec GmbH). Large femoral heads can impinge
against native soft tissues such as the iliopsoas causing tendonitis and activity related groin
pain. The iliopsoas wraps anteriorly around the native or replaced femoral head )X (Fig. 1).

lliopsoas impingement due to femoral head prom-
inence can lead to chronic anterior hip and groin
pain that not only limits daily activities, but athletic
endeavors as well. Traditionally, iliopsoas tendonitis
and/or impingement has been treated by steroid in-
jection, arthroscopic or open tendon release, or re-
vision THA with a reduction in head size. Steroid in-
jections only treat the symptoms without addressing
the cause and iliopsoas release can diminish joint
function. Head size reduction has been shown to
alleviate anterior hip pain, but may reintroduce the
risk of dislocation. There is a clinical need for a fem-
oral head that has a low risk of dislocation and is
soft-tissue friendly. A next-generation, anatomically
contoured femoral head shape can prevent this type
of soft-tissue impingement.

Contoura is a new, anatomically contoured femo-
ral head design that maintains the profile of a large
diameter head over the hemispherical portion, and
contours the peripheral profile and stability for
soft-tissue relief over the inferior half P (Fig. 2). The
design offers a contoured, non-articulating region
of the femoral head which provides iliopsoas ten-
don relief across the hip joint. This results in full cov-
erage to support a stable articulation, while mim-
icking the native anatomy by preventing excessive
overhang.

Cadaveric evaluations revealed that contact occurs
between the femoral head and the iliopsoas com-
plex with a wide range of head sizes. Contact was
visually observed following dissection and THA im-
plantation; further, iliopsoas tenting by convention-
al heads was found, and was improved with use of
the Contoura implant. This was also demonstrat-
ed using radiographic images of the hip joint with
metal wires embedded in the femoral head and at-
tached to the iliopsoas PJ (Fig. 3).

In addition to improving soft-tissue interaction, pre-
liminary studies suggest that the Contoura head de-
sign allows for a reduction in frictional resistance in
ceramic-on-ceramic implants. In initial biomechan-
ical tests using a pendulum comparator, the con-
toured head reduced joint friction by 12% to 19%
depending on joint load. Other biomechanical mea-
sures such as computational contact analysis, dislo-
cation simulations and physical tests for wear resis-
tance were identical between the contoured head
and a conventional head.!

Our investigations show that the new Contou-
ra femoral head provides stability in routine use of
large diameter femoral heads, while offering the
potential to prevent clinically significant soft-tissue
impingement. W

u Reference

1 Varadarajan KM, Duffy, MP, Zumbrunn T, Chan D, Wannomae K, Micheli
B, Freiberg AA, Rubash HE, MD, Malchau H, Muratoglu OK.
Next-generation soft-tissue-friendly large-diameter femoral head. Semin
Arthroplasty 2013;24(4):211-217
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Fig. 1: Anterior hip view showing the iliopsoas wrapping
around the femoral head
Fig. 2: Contoura (in front) and conventional implant

Fig. 3: Radiograph showing iliopsoas relief with contoured

head

The anatomically contoured ball head BIOLOX® CONTOURA is under

development and is not approved by the FDA or other authorities.

ACRONYMS

AAOS
AAS
ALVAL
ARMD
BMI
CFU

Co

CoC
CoCrMo
CoP
CoXPE
Cr

CRP

cT
DGOOC

EPJIC
EFORT
EHS
ESR
FDA
HHS
HPF
HR
ICIC
LTT
MARS
MIs
MHC
MoM
MoP
MRI
Ni

PE
PJI
SEM
THA
TIA
TKA
TKR
WBC
XPE

American Academy of Orthopaedic Surgeons
Atomic Absorption Spectrophotometry
Aseptic Lymphocytic-dominated Vasculitis Associated Lesion
Adverse Reactions to Metallic Debris

Body Mass Index

Colony Forming Unit

Cobalt

Ceramic-on-Ceramic
Cobalt-chromium-molybdenum
Ceramic-on-Polyethylene

Ceramic-on-XPE

Chromium

C-Reactive Protein

Computer Tomography

Deutsche Gesellschaft fiir Orthopadie
und orthopddische Chirurgie
(German Society of Orthopaedics and Orthopaedic Surgery)

European Prosthetic Joint Infection Cohort Study
European Federation of Orthopaedics and Traumatology
European Hip Society

Erythrocyte Sedimentation Rate
Food and Drug Administration
Harris Hip Score

High-Power Field

Hip Resurfacing

Inflammatory Cell Induced Corrosion
Lymphocyte Transformation Test
Metal Artifact Reduction Sequence
Minimally Invasive Surgery

Major Histocompatibility Complex
Metal-on-Metal
Metal-on-Polyethylene

Magnetic Resonance Imaging

Nickel

Polyethylene

Periprosthetic Joint Infection
Scanning Electron Microscopy

Total Hip Arthroplasty

Total Joint Arthroplasty

Total Knee Arthroplasty

Total Knee Replacement

White Blood Cell

Crosslinked Polyethylene
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Metal Implant Allergy as a Differential Diagnosis
of Periprosthetic Joint Infection

by Burkhard Summer, PhD, and Peter Thomas, MD, PhD

Clinic for Dermatology and Allergology, Ludwig-Maximilian-University, Munich, Germany

Introduction

As a consequence of the increasing use of metal im-
plants, we can expect to see more complications.
In 2011 in Germany alone 168,486 total knee and
232,320 total hip arthroplasties were performed. Of
these, 9.5% and 10.4% respectively were revisions
due to complications.” In the US the correspond-
ing figures were 702,415 and 465,034 respective-
ly, with revision rates of 8.4% and 10.7%. One of
the triggers for complications is periprosthetic joint
infection, which has a percentage frequency in the
low single-digit range. The figures in the literature
range from about 0.5% to 5%, with comorbidities
and revision procedures increasing the risk.2* The
diagnosis of periprosthetic joint infection becomes a
challenge particularly if the bacterial count is low or
no microorganisms can be detected, such as is the
case with low-grade infections. Another issue that
has been attracting more attention in recent years is
that of hypersensitivity to implant metals and bone
cement components. In the following we would like
to discuss these issues from an allergology and im-
munology perspective.

Does hypersensitivity to
metal implants exist?

Cutaneous metal allergy, such as that due to occu-
pational exposure or the wearing of fashion jew-
elry components, is common. As a result, the rate
of contact allergy in the total population is about
13% for nickel (Ni), 3% for cobalt (Co) and 1% for
chrome (Cr).#> Women are usually affected more
often — particularly against nickel. Implant allergy
on the other hand appears to be rare compared to
cutaneous metal allergy. However, as early as the
1970s there was a link made between implant fail-
ure and metal allergy.® These cases were usually iso-
lated or consisted only of small case series as was
reported in more recent review papers’=?, although
there are still no clear summary data available. Nev-
ertheless, the Australian joint registry has included
metal sensitivity as a cause of implant revision for
the first time, and this was recorded as the reason
for 0.9% of revisions in shoulder and 5.7% in hip

arthroplasty.” It must be noted, however, that it
cannot be assumed from these figures how often
this corresponds to an allergy / hypersensitivity. All
the same, we showed in a study funded by the Ba-
varian State Ministry of Health of 300 implant pa-
tients that, compared to implant patients who were
free of symptoms, those patients affected by com-
plications had higher allergy rates against alloy met-
als or bone cement components.

Clinical symptoms

Of course, local or generalized skin symptoms direct
attention to a suspected allergy. These symptoms
include eczema, livid erythema resembling erysipe-
las, impaired wound healing and isolated cases of
vasculitis or urticaria. In these cases a metal allergy
is usually identified. Eczema reactions to osteosyn-
thesis material have also been observed P (Fig. 1).

Skin symptoms resulting from bone cement aller-
gy are possible but providing evidence is difficult.

Source: B. Summer, PhD, and P. Thomas, MD, PhD, LMU Munich

»

Fig. 1: Eczema developing over osteosynthesis
with nickel allergy
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Accordingly, the aim should be histological investi-
gation of implant-associated skin symptoms, as de-
scribed for the example of a pseudoerysipelas-like
reaction, to avoid overlooking a periprosthetic infec-
tion and other rarer constellations such as reticular
erythema or intralymphatic histiocytosis.'

Other manifestations of an implant allergy have
been described, including impaired wound heal-
ing and — particularly for knee implants in our pa-
tient collective — pain, recurrent effusions, restrict-
ed mobility and loosening without infection.'
Metal allergy may also play a role in the following
constellations, but this is difficult to verify: asep-
tic implant loosening with peri-implant osteolysis;
pseudotumor formation with metal-on-metal hip
endoprostheses; excessive periarticular fibrosis (ar-
throfibrosis).

Clarification of cases of suspected allergy

Common causes, specifically periprosthetic joint in-
fection (see below), must be excluded using differ-
ential diagnosis. The following steps are carried out
during investigation of cases of suspected metal im-
plant allergy:'#1

Epicutaneous testing

This enables standardized detection of metal allergy
(specifically against Ni, Co and Cr) and contact al-
lergy against bone cement components. However,
a cutaneous allergic reaction cannot be equated
100% with the peri-implant constellation.

Histology

This can identify infection, particle-induced for-
eign-body reaction, fibrosis and inflammatory lym-
phocyte surface expression patterns. However,
there is no definition of peri-implant histological hy-
persensitivity symptoms yet, and the causal trigger
therefore cannot be identified.

Lymphocyte transformation test (LTT)

A T-cell metal sensitization can be revealed with
this in-vitro procedure although it has been the pre-
serve of scientific laboratories to date and requires
the clinical relevance to be carefully checked. A re-
cent review shows the diagnostic steps and a corre-
sponding algorithm.™®

Periprosthetic joint infection

An international consensus conference held in Phil-

adelphia (USA) in 2013 defined joint infection and

the steps required for its diagnosis.? According to

the definition, an implant-associated infection is

present if

e the same pathogen has been identified in at
least two cultures of periprosthetic tissue or

e there is a sinus tract (fistula) communicating with

the joint or

three of the following minor criteria are met:

- elevated C-reactive protein (CRP) concentra-
tion and erythrocyte sedimentation rate (ESR)

- elevated synovial white blood cell count or
change in the leukocyte esterase test strip re-
action

- elevated synovial neutrophil percentage

- positive histology for the peri-implant tissue

- asingle positive culture

The threshold for the criteria listed above, the cul-
ture period, histology criteria and additional instru-
ment-based techniques (such as radiography and
sonication) were also defined at this consensus con-
ference.

M Figure 2 shows a patient with a suspected peri-
prosthetic joint infection. The histopathology of the
tissue samples taken can also provide sensitive infor-
mation about low-grade infections using the neu-
trophil threshold (more than 23 in 10 high-power
fields [HPF] or normal maximum 5-10 neutrophils
per HPF in 5 or more HPF). The values indicated in
the paper published by Morawietz et al. in 2009 are
therefore within the currently defined limits. Repeat
biopsies (as also required for microbiology) are rec-
ommended.

Other diagnostic methods may also become avail-
able in the near future, such as supplementary ana-
lysis of antimicrobial peptides in the synovial fluid or
the peri-implant tissue."”

In routine clinical practice, however, suspected cas-
es of periprosthetic joint infection often cannot be
verified for many patients. False-positive results due
to contamination and false-negative results due to
too few biopsies or slow-growing microorganisms
(which are missed if the incubation period is too
short) lead to uncertainty.

The clinical examination also often reveals only
minor inflammatory symptoms with moderate
warmth, effusion and pain. Consequently, a diag-
nostic procedure in line with the consensus con-
ference is recommended, whereby the sampling
should be repeated in case of doubt.

CeraNews 2/2014
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Fig. 2: Patient with clinically suspected infection
(differential diagnosis of implant incompatibility)

Procedure from an allergological
perspective

If mechanical causes, misalignment, periprosthet-
ic joint infection and other common differential di-
agnoses are excluded for arthroplasties affected by
complications, then an allergic reaction should be
considered as having triggered the symptoms. For
this purpose, the summary of the epicutaneous test-
ing and histology is required. The LTT can provide
additional information about metal sensitization if
it is carried out correctly, but it is not yet a wide-
ly used, routine procedure. Several working groups
are currently determining other characteristics of
patients with implant allergy.'’® What is certain is
that metal implant allergy exists but is often over-
looked. Follow-up studies will indicate under which
conditions patients will benefit from hypoallergenic
implants.’2°
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Burkhard Summer, PhD, is hu-
man biologist at the Clinic for
Dermatology and Allergology at
the Ludwig-Maximilians-Univer-
sity in Munich, Germany. He has
been working in the area of met-
al implant allergy for about 15
years.

Burkhard Summer has developed

and evaluated in-vitro tests for
the detection of metal hypersensitivity and sensitivity to
newly developed biomaterials.

Correspondingly, he has performed many research proj-
ects in the field of implant allergy and studies concerning
the biocompatibility of implant materials. The scientific
goal of his work is the characterization of findings typical
for patients’ excessive immune reaction to implants. The
main methods used are the assessment of mediator pro-
duction and molecular cytokine expression of patients’
blood cells or tissue samples.

Together with Peter Thomas, MD, PhD, Burkhard Summer
runs a special outpatient ambulatory for patients with sus-
pected implant intolerance reactions. More than 1,500 pa-
tients have already been seen in this special ambulatory.

Burkhard Summer has published the results of research
projects and clinical studies in international journals. In ad-
dition, he takes active part in the education and supervision
of postgraduate students in the fields of immunology and
allergology. He is very interested in research contacts and
academic discussion with international research groups.

M Contact:

Burkhard Summer, PhD

Implant Allergy Working Group Allergomat

Clinic for Dermatology and Allergology
Ludwig-Maximilians-Universitat Mtnchen (LMU Munich)
Laboratory for Allergology U21

Frauenlobstr. 9-11

D-80337 Munich

Germany

Phone: +49 89 4400 56175

Fax: +49 89 4400 56158

E-Mail: implantatallergie.derma@med.uni-muenchen.de
http://allergomat.klinikum.uni-muenchen.de
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“Many of the big prob-
lems facing humanity are
biological, or are suscep-
tible to biological inter-
vention.”

The Economist,
June 14% 2007, p.13

@ | CeraNews 2/2014

Changing Paradigm
“Biology’s Big Bang” in Arthroplasty

by Sylvia Usbeck and Leslie F. Scheuber

CeramTec GmbH, Plochingen, Germany

In 2007, “The Economist” opined in a cover article that many of the big human and social prob-
lems are biological. The question how to deal with periprosthetic joint infections (PJI) is one ex-
ample. The article postulated that biology will be to the 21t century what physics was to the
20* century.

A paradigm shift is looming in arthroplasty. While tribology was the central and overriding issue
in the 20* century in arthroplasty, in the 215t century it will be biology. The science and multidisci-
plinary-based research will direct attention more closely on the biological relevance of wear and
corrosion products with implants, on systemic risks which have not been adequately researched
and on the characterization of interactions between body cells and implant surfaces.

Periprosthetic joint infections (PJI) are biofilm infections and are one of the most complex and
unsolved biological problems, also in the context of implants. PJIs are expected to impose a
substantial burden on medical and socioeconomic systems in future. In a recent publication’,
scientists stated that PJI remains the leading cause of revision after TKA, affecting 0.4 to 4.0%
of primary arthroplasties and that it is the third most common complication after THA, affect-
ing 0.3% to 2.2%. They refer to a study performed in the USA, which estimates that the num-
ber of primary TKA and THA will increase by 673% and 174%, respectively, from 2005 to 2030.
The annual cost of infected revisions incurred to US hospitals increased from $320 million to
$566 million during the time period from 2001-2009 and has been projected to exceed $1.62
billion by 2020.2 With an increasing number of arthroplasties, a corresponding increase in the
number of Plls is expected. The authors of this study predict that the burden of PJI over this pe-
riod will increase from 1.4% to 6.5% after THA, and from 1.4% to 6.8% after TKA.

Because of this development, PJI and potential risk factors, corrosion and fretting with modular
implants as well as adverse reactions to metal debris (ARMD) have become key issues at inter-
national conferences and in the specialist literature. CeraNews summarizes latest results.

Source: Usbeck/Scheuber, CeraNews 2/2014 Source: A. Trarﬁpuz, MD, Charité Berliﬁ, Germany

Clinical appearance of PJI after THA. Implant-associated Periprosthetic joint infections (PJI) are biofilm
infections are a diagnostic, therapeutic and cost-related infections. Biofilm on implant surface (SEM).
problem.
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RISK FACTORS, DIAGNOSIS AND NEW FINDINGS OF THE PJI

Preoperative malnutrition is often cited as an independent risk factor for PJI after aseptic revision surgery.
This has recently been reconfirmed by 2 studies which demonstrated that malnutrition is a risk factor for
acute PJI. A large proportion of patients who undergo arthroplasty are obese. An increased risk of PJI and
poorer outcomes are discussed as the tip of the iceberg. Early diagnosis of PJI and accurate identification
of the responsible germs is currently being discussed as an essential element of the management strategy.
Studies found conventional culture methods based on periprosthetic tissue and synovial fluid to be of poor

diagnostic sensitivity.

STUDY

Malnutrition increases the risk of PJI after revision THA and TKA

Cross et al. and Yi et al. (USA) reported that a
consecutive series of 375 aseptic revisions (202 TKA,
173 THA) and 126 septic revisions was screened for
malnutrition. They found malnutrition in 53.2% of
the patients undergoing revision for PJI compared to
32.8% in the patient group undergoing revision for
other reasons. 3.2% of the 375 patients with asep-
tic revision developed acute PJI. The incidence of PJI
was 7.3% in the malnourished group compared to
1.2% in the adequately nourished group. Malnutri-
tion was both an independent risk factor for septic
revision and acute PJI after aseptic revision.

STUDY

The authors pointed out that preoperative malnutri-
tion was common in both obese and normal weight
patients. They concluded that given the high risk of
acute PJI in malnourished patients, surgeons should
consider screening patients for malnutrition pre-
operatively and revision procedures should be per-
formed only after all nutritional parameters have im-
proved.

Future studies should assess the impact of a stan-
dardized screening protocol with subsequent cor-
rection of abnormal laboratory parameters sugges-
tive of malnutrition on the risk of PJI to determine
the potential causal relationship.

Malnutrition increases the risk of transfusion and PJI

Chen et al. (USA) evaluated 214 primary TIA (118
knees, 96 hips) in a retrospective study. They found
that malnourished patients received more transfu-

STUDY

sions, and that those who were transfused had a
higher risk of PJI.

Being overweight increases the risk of PJI after TKA

Swiss scientists have investigated whether obesity
correlates with PJI after primary TKA.

Zingg et al. (Switzerland) evaluated 2,816 prima-
ry TKA performed in 2,346 patients. The mean fol-
low-up was 86 months. In their prospective study,
the authors reported that an increased BMI was
found more often in female patients and was asso-

STUDY

ciated with increased age and a higher rate of co-
morbidities. In their study, the authors detected a
clear BMI cut-off of 35.

A BMI = 35 was associated with double the risk for
revision (any reasons) and PJI. They observed that
this effect was stronger in men than in women.

Increased rate of PJI after MIS anterior approach (Smith-Peterson MIS)

In a cohort of 601 consecutive MIS THA (551 pa-
tients), Clauss et al. (Switzerland) found a higher
rate of PJI (2.0%) compared to published data in
conventional THA. They found a high rate of poly-
microbial infection (58%), and among them fecal
pathogens were found in 42% of the cases. A rela-

tively high BMI was found for the PJI group. The au-
thors suggested that a more lateral incision leading
away from the groin might be beneficial, especially
in obese patients.

CeraNews 2/2014
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In 2011, Holinka et al. (Austria)® tested the sonication method according to recommendations by Tram-
puz et al. for all retrieved prostheses in their clinical diagnostic routine and confirmed a significant bene-
fit for detecting germs from component surfaces compared with tissue culture. Recently further published
studies confirmed that the sonication method is reliable and sufficient for pathogen detection in the clini-

cal diagnostic routine.

2 STUDIES

Sonication improves the microbiological diagnosis of PJI

Ravn et al. (Denmark) included consecutive revi-
sions of 126 THA and 77 TKA in a prospective study.
Based on clinical and serological findings, the au-
thors expected a PJI in 48 revision cases. They com-
pared the sonication fluid culture of the removed
prostheses with the conventional periprosthetic tis-
sue culture and synovial-fluid culture. The authors
reported that conventional culture methods diag-
nosed 49 cases of PJI (24%), of which 7 and 5, re-
spectively, were revised due to aseptic loosening
and mechanical failure. In contrast, a positive soni-
cate-fluid culture was found in 68 cases (33%), of
which 12 and 15, respectively, were revised due to
aseptic loosening and mechanical failure. Among
the 48 revision cases indicated by PJI, germs were
identified by conventional methods in 37 cases
(77%) and by sonication in 41 cases (85%). Con-
taminations found in revision cases were mainly due

to mechanical reasons. The sonication led to fewer
cases with contamination compared to convention-
al methods (15 and 6 cases, respectively).

The authors summarized that sonication detected
19 more positive PJI cultures compared to conven-
tional methods, led to fewer contaminations and
gave valuable information on the causative germs
in a higher proportion of the revisions due to PJI.

Lepetsos et al. (Greece) investigated 64 patients
with THA or TKA that were revised because of loos-
ening of the prostheses. They compared the soni-
cate-fluid culture of the explanted prostheses with
conventional periprosthetic tissue culture for the
purpose of microbiological diagnosis of PJI. The au-
thors found a significantly higher sensitivity of soni-
cate-fluid culture (84.6%) compared to the sensitiv-
ity of conventional tissue culture (61.5%).

Source: A. Trampuz, MD, Charité Be[ljujm

Tissue

New methods such as sonication of explanted implant components are revolutionizing the diagnosis of PJI.
Cases that were initially interpreted as aseptic loosening can actually be identified as low-grade infections.
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2 STUDIES:

Significantly higher bacterial adherence to PE components (TKA)
and to XPE components (THA) compared to metal components

Unfortunately, significant clinical studies in-
vestigating the bacterial adherence to differ-
ent explanted septic prosthetic components of
knee prostheses, hip prostheses and others are
lacking.

To our knowledge, so far the first study which con-
firmed experimental results of the higher bacterial
adherence to conventional PE components (UHM-
WPE) compared to other implant materials was
conducted by an Austrian research group in 2012.
Holinka et al. (Austria) published important clini-
cal findings of a study which evaluated and quan-
tified the bacterial adherence on 100 different com-
ponents of explanted total knee prostheses (femoral
and tibial component, PE insert, patella) from pa-
tients with PJI. They evaluated the bacterial load of
these knee component surfaces by counting the col-
ony-forming units (CFU) using the sonication culture
method. The authors reported that PE-inserts and tib-
ial components were most often affected by microor-
ganisms, although the difference was not significant
in this study. The highest load of CFU was detected
on PE components (insert, patella) compared to Co-
CrMo components. Staph. epidermidis adhered to
the highest number of the knee components. Staph.
aureus was identified as the pathogen causing the
highest CFU count in the sonicate cultures. The au-
thors pointed out that a partial component exchange
or an exchange of single PE components in septic re-
vision surgery may not be sufficient.

Recently, this research group published first im-
portant clinical results about the differential bac-
terial load on components of total hip prostheses
in patients with PJI. Lass et al. (Austria) evaluat-
ed and quantified the bacterial adherence to 80
different hip components of retrieved prostheses
(stem, cup, femoral ball head, insert) from 24 con-
secutive patients with PJI. They sonicated 16 titani-

um-aluminium-niobium alloy (Ti6AI7Nb) stems, 16
pure titanium cups, 24 ceramic femoral ball heads
(BIOLOX®delta) and 24 XPE inserts.

All 24 prostheses (24 patients) showed positive son-
ication cultures. Germs were detected in 68 of 80
retrieved hip components. Staph. epidermidis was
identified as the pathogen causing the highest CFU
count, especially from the XPE inserts and was iso-
lated from the majority of components.

The highest bacterial load was detected on XPE in-
serts (10,180 CFU; mean 566, range 0-5,000), fol-
lowed by ceramic femoral ball heads (5,746 CFU;
mean 319, range 0-2560), metal cups (5,007 CFU;
mean 278, range 0-3000) and stems (1,805 CFU,
mean 82, range 0—1000). The highest CFU load per
component was detected on XPE inserts (566), fol-
lowed by the metal cups (417) and ceramic femoral
ball heads (338), whereas the CFU load for the pure
titanium stems was much lower (164).

The authors pointed out that the important
finding of this study was the significantly high-
er bacterial adherence to XPE inserts compared
with metal implant materials (stem, cup),
which confirms the lower bacterial adherence
to metal (titanium, titanium alloy).

They reported that unequal distribution of CFU be-
tween ceramic femoral ball heads and XPE inserts
was not significant, but showed that different bio-
materials have an influence on the bacterial load.

We are however of the opinion, that evi-
dence-based scientific studies are required that
demonstrate significant clinical results and valid
data about the bacterial load on different bear-
ing surfaces.

EFFECT OF SMOKING ON FAILURE RATES IN PATIENTS WITH MoM BEARINGS

Cigarette smoke contains traces of cobalt and nickel. It is known that smoking affects both the innate and
adaptive immune response. An association between smoking and an increased risk of nickel sensitization is
already known from previous studies. For the first time, a study has now identified smoking as a potential-
ly strong risk factor for failure of MoM bearings. This association was not evident in the compared patient

group with CoP bearings.
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STUDY

Smoking increases failure rate of MoM bearings in contrast to CoP bearings

Liibbeke et al. (Switzerland, USA) investigated the
effect of smoking on revision rates in patients with
cementless MoM THA compared to patients with
cementless CoP bearings of the same cup design
and ball head diameter (28mm). The study com-
prised 1,964 patients (57% female) with a mean
age of 71 years. 1,301 CoP bearings and 663 MoM
bearings were evaluated. The mean follow-up was
6.9 (1.8-12.8) years. 56 THA were revised.

In patients with MoM bearings the revision rate incur-
ring among ever-smokers was 4 times greater than

OUTCOME OF CERAMICS

among non-smokers (95% Cl 1.4-10.9). In patients
with CoP bearings the incidence rate was significant-
ly lower at 1.3 (95% Cl 0.6-2.5). The 6 patients in
the study showing ARMD were ever-smokers.

The authors hypothesized that the interaction be-
tween smoking and MoM bearings may be relat-
ed to metal hypersensitivity. The authors concluded
that smoking might be a trigger or an effect ampli-
fier for ARMD from MoM bearings.

Ankylosing spondylitis is a form of progressive arthritis caused by chronic inflammation of the spine and
sacroiliac joints. It can also affect the hip joints. Data available concerning the outcome of THA with dif-
ferent bearings in patients with ankylosed hips are limited. However, initial clinical studies show significant
benefits of CoC bearings in terms of long-term survival. The absence of osteolysis and therefore preserved
bone stock might make potential revision surgery easier. The excellent biological behavior of ceramic par-
ticles is reflected in the lower risk of wear debris-induced osteolysis.

2 STUDIES

High long-term survival rate of CoC THA in patients with ankylosing spondylitis

Kim et al. (Korea) reported a 30-50% incidence of
hip involvement in patients with ankylosing spondy-
litis. They noted that problems in connection with
THA include, among other things, the young age
and difficult surgical procedure in these patients.
The authors compared the clinical and radiologi-
cal results of 49 cementless THA in 35 patients (30
male, 5 female). The mean age at the time of sur-
gery was 32 (20-54) years. The mean follow-up was
9.1 (2.2-18.3) years. MoP bearings were used in 23
cases and CoC bearings were used in 26 cases.

The HHS showed no significant differences be-
tween the two patient groups. The radiological in-
vestigation showed osteolysis in 13 hips of the MoP
group, whereas no osteolysis could be detected in
the CoC group. Cup loosening was seen in 10 hips
of the MoP group, whereas there was no loosened
cup in the CoC group. The mean survival rate af-
ter 9.1 years was 100% in the CoC group com-
pared with only 81% in the MoP group. The au-
thors concluded that CoC bearings might be a pref-
erable option in such cases of uncemented THA.

To our knowledge, so far the longest series of ce-
mentless THA in patients with ankylosed hips with
a mean follow-up of 11 (5-19) years was published
by Rajaratnam et al. (Australia) in 2009. These au-

thors found similar results with CoC bearings in an-
kylosed hips.

They evaluated 16 cementless THA in 15 patients
(9 male, 6 female) with a mean age of 52 (16-75)
years at the time of surgery. In patients operated
prior to 1993, a MoP bearing (22.25, 28 mm) was
used. Patients operated between 1993 and 1997 re-
ceived a CoP bearing (28 mm). Patients operated af-
ter 1997 had a CoC bearing (28, 32 mm) implanted.
All patients showed improved mobility and func-
tion postoperatively. However, 9 hips (8 patients)
received MoP or CoP bearings. 6 hips (5 patients)
showed linear wear between 1 and 3 mm on the
latest X-rays. Radiographic osteolysis was seen in
3 hips. A young female patient with MoP bear-
ing (22.25 mm) was revised 5 years after sur-
gery due to aseptic loosening of the cup. The au-
thors postulated that aseptic loosening was due
to a combination of high functional demands of
the THA in this 16-year old patient at the time
of surgery, combined with relatively soft acetab-
ular bone due to juvenile rheumatoid arthritis.

None of the 7 patients (7 hips) who received a CoC
bearing showed any radiographic evidence of linear
wear or osteolysis at the latest follow-up.

They concluded that cementless THA allows an
effective treatment of ankylosed hips with good
longterm results.
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STUDY

Higher mid-term survival rate for CoC bearings vs. MoP bearings

Radulescu et al. (Romania) reported on mid-term
results of a prospective study comparing cementless
CoC THA (alumina) in 60 patients (38 female, 22
male) with a mean age of 45.6 (30-62) years and
cementless MoP THA in 62 patients (41 female, 21
male) with a mean age of 46.8 (32-64) years. The
mean follow-up was 6.2 (4.1-8.9) years.

The radiological investigation showed osteolysis in 4
hips of the MoP group (6.45%), whereas osteolysis

STUDY

could be detected only in a single case of the CoC
group (1.67%). The HHS showed no significant dif-
ferences between the two patient groups.

The authors concluded that CoC bearings have a
higher survival rate at 6 years postoperatively than
MoP bearings.

Retrieval analysis confirms excellent long-term wear behavior of the CoC bearing

Korim et al. (UK) studied 9 retrieved CoC bearings
of the first generation of the so called "Mittelmeier
prostheses”, which were revised for aseptic loosen-
ing after a mean of 16 (7-20) years.

The ceramic components were alumina ceramic
(BIOLOX®, CeramTec GmbH, Plochingen). The mean
age of the patients (6 female, 3 male) was 48 (22—
60) years at the time of primary surgery.

The authors reported that only 3 femoral ball heads
showed areas of stripe wear with significantly high-
er surface roughness than minimally worn areas
(0.645 pm vs. 0.289 pm). The remaining 6 bear-
ings showed minimal wear (0.289 pm as opposed
to smooth surface 0.011 pm).

They concluded that the first generation of CoC
bearings still showed less wear over a long time pe-
riod compared to previous retrieval analyses.

NEW FINDINGS ABOUT CORROSION: INFLAMMATORY CELL INDUCED
CORROSION (ICIC) OF CoCrMo HIP AND KNEE IMPLANTS

Corrosion damage affecting the local biological system has been analyzed and discussed in a large number
of publications. Recently published new evidence of corrosion damage caused by different inflammatory
cell types is confronting scientists and clinicians with completely new questions concerning the clinical con-
sequences of possible interactions between inflammatory cells and CoCrMo implant surfaces. These latest
findings may also have an effect on our understanding of ARMD in joint replacements.

STUDY

Inflammatory cells are able to corrode CoCrMo implants in vivo

Gilbert et al. (USA) presented new evidence of di-
rect inflammatory cell-induced corrosion of CoCrMo
implants from microscopic observations of retrieved
hip and knee implants. Of the 69 CoCrMo retrievals
from 51 implant systems, including MoM and MoP
bearings, corrosion damage caused by inflamma-
tory cells was detected in 51 components (74%).

The authors reported that these observations
were not limited to any specific design, alloy
microstructure, metal or polyethylene insert
material.

They observed different specific patterns of corro-
sion, which implies that different cell types and/or
cell activities were stimulated. Corrosion topogra-
phies seem to show that individual cells migrate

across CoCrMo implants, attach and seal down
their membrane on the surface to drive the cor-
rosion. The authors observed that the attacking
cells are between 20 and 300 um in size. Metallic
iron plays an important role in the inflammation of
joints; it was found in the areas that had been sub-
ject to extensive corrosive attack by the cells.

It is not yet clear, which conditions are necessary
and which activation stimuli lead to this type of di-
rect inflammatory cell attack and corrosion.

The authors speculated that activation stimuli
may include tribocorrosion on bearing surfaces,
modular tapers or other implant regions, particle
generation from polyethylene implants, infection
or unknown patient-specific factors.
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SCIENCE

It is still unknown whether such predisposing pa-
tient factors also play an essential role, similar to
inflammatory diseases associated with a lower pH-
value and changes in local environmental condi-
tions. H
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Update

Bearing Exchange in the Management of
Pathologic Findings Associated with Metal
Components in Hip Replacement

by Sylvia Usbeck and Leslie F. Scheuber

CeramTec GmbH, Plochingen, Germany

The etiology of adverse biological periprosthetic soft tissue reactions associated with MoM
bearings is not fully understood. Furthermore, the precise pathogenesis and prevalence of
these complications still remain unclear. The FDA and EFORT / EHS have issued recommenda-
tions for the follow-up of symptomatic and asymptomatic patients with MoM hip implants.*®
However, there is no standardized diagnostic algorithm for recording and documenting symp-
tomatic and asymptomatic pathologic soft tissue findings in the case of all implanted diame-
ters of metal femoral ball heads. The reported prevalence of symptomatic and asymptomatic
inflammatory pseudotumors after large-head MoM hip replacement ranges from 4% to 71%,
depending on implant type, patient population and imaging techniques used (ultrasonography,
CT, metal artefact reduction sequence [MARS] MR imaging).'-356810-15

The clinical significance of asymptomatic pseudotumors remains uncertain. It is not known,
whether and with what frequency asymptomatic patients develop symptoms in the further
course of time. Meaningful studies in this regard are lacking. Currently, no consensus exists re-
garding the optimal surgical treatment of pseudotumors. An improved revision outcome data
base possibly may answer relevant questions more specifically and provide appropriate guid-
ance to orthopaedic surgeons.

Case reports from the literature and clinical
practice DX (Fig. 1-3b) indicate that the metal-
related clinical problems seem to be solved
in cases of revision to a bearing with ceramic
component. Authors have suggested revising
to a CoC, CoP or CoXPE bearing because ce-
ramic implants are the most biologically inert
of the current options in THA.

Source: P. BoschiMD,ViennayAustria

Fig. 1: Female patient, 65 years old, 4 years post-op,
MoM THA on left, symptom-free. An "unclear lympho-
cytic tumor” was diagnosed at a dermatological de-
partment, and the patient underwent surgery twice.
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Source: P. Bosch, MD; Vienna, Austria
iy

Source: P. Bosch, MD, Vienna, Austria

Fig. 2 a—b: Male patient, 65 years old, actively pursuing sports, MoM THA on right,

2 years post-op, symptom-free, swelling in flexion, effusion

Source: P. Bosch, MD, Vienna, Austria

BOSCh, MD, ViennapAUs

Fig. 3 a—b: Male patient, 59 years old, MoM THA on left, no symptoms, 11 years post-op,

massive destructions of soft tissue and bone

CASE REPORTS

Bearing Exchange in the Management of Pathologic Findings

Associated with MoM Hip Replacement

Cadossi et al. (Italy) reported on the case of a
59-year-old female patient who developed a be-
nign pelvic pseudotumor 12 months after under-
going a MoM hip resurfacing surgery. She report-
ed no medical history of metal allergies. The pa-
tient complained of pain and quadriceps weakness
in her left thigh. Radiographs and CT scan showed
a well fixed, stable implant and a solid pseudotu-
mor around the femoral neck and proximal femur.
A partial femoral nerve palsy was observed.
Moreover, the detailed medical history also showed
that the patient had been working as a hairdresser
for approximately 30 years and was therefore con-
stantly exposed to chemicals for a long period of
time. The authors pointed out that there are many
reports on the high rate of allergic contact dermatitis
in hairdressers.

Revision:

In the 1¢t step, the necrotic soft tissue mass was re-
moved through a laparotomic approach. Metal ion
levels (Co, Cr) high above normal values were de-
tected in the periprosthetic tissues and in the se-
rum by AAS. While the patient recovered from the
operation, the 2nd step revision surgery was sched-
uled. The patient still complained about pain in her
left thigh and no recovery of the partial nerve pal-
sy could be observed. Positive skin reactions to Co
and Ni were recorded by patch testing. High Cr and
Co levels and a normal Ni level were measured in
the serum. A hypereosinophilia was also detected.
The prosthesis was stable and the radiographic anal-
ysis showed no radiolucent lines. The CT imaging
showed the presence of a new iliopsoas mass which
was removed during revision surgery.
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The MoM hip resurfacing was replaced with a CoC
THA. The histological analysis of the periacetabu-
lar tissue showed a dense lymphocyte infiltrate, a
large number of mast cells and several eosinophils.
The histological examination of the biopsy speci-
mens from the iliopsoas mass and reactive tissue be-
tween the acetabular component and the iliac bone
showed giant cells, macrophages, fibrous-macro-
phage reaction, fibrous tissue with infiltration of
lymphocytes, large eosinophils, hemorrhagic areas
and lymphoid follicles. Eosinophils are associated
with allergies, tissue homeostasis and immune re-
sponse. Increased cell count figures ranging from
2.9% to 8.3% showed eosinophilia.

Results:

The revision to CoC removed the source of the clin-
ical problems. The authors reported that after MoM
implant removal and implantation of a CoC THA the
eosinophil percentage decreased to 7.7% after 10

days and further to 2.1% after 1 month. The pain
subsided and merely the femoral nerve palsy was
still present. The CT imaging confirmed the disap-
pearance of the pseudotumor. The patient recov-
ered normally without experiencing any new ad-
verse reactions or complications.

Discussion:

The authors suggested that a steep cup position-
ing as well as a possible combination of 2 immune /
inflammatory mechanisms, a macrophage-induced
necrosis and a cell-mediated hypersensitivity reac-
tion (delayed-type IV) to metal nanoparticles, have
induced this pseudotumor development. In addi-
tion, these mechanisms were probably influenced
by an occupational pre-sensitization to metals. The
authors called for further investigation of the role of
nanosized metal wear debris and metal ions in the
pathogenesis of pseudotumors.

Sandiford et al. (UK) evaluated the indication and
early outcome of 25 patients (13 female, 12 male),
who underwent conversion of MoM hip resurfacing
to an uncemented THA in a prospective study. One
patient was lost to follow-up. The authors reported
that intraoperative findings varied depending on the
diagnosis. Indications for revision were mainly groin
pain (6), unexplained pain after sport (2), pain with
clicking (2), pain with effusion (10). The average
time to revision surgery was 30.2 months (4-65).

Revision:

A small effusion was detected in all patients, char-
coal colored in 3 cases and cream colored in 1 pa-
tient. Cystic lesions were observed behind the cup
in 3 cases and a loosened cup in one of these cas-
es. A black staining of the pseudocapsule was seen
in 3 patients.

All patients with such findings were revised, the
MoM bearing was replaced by a CoC bearing.

Results:

The authors reported that all patients were satisfied
particularly by their pain relief, had an increased
UCLA activity score and returned to their jobs and
activities of daily life and sports.The average post-
operative Oxford, Harris and Womac hip scores rep-
resented statistically significant improvements over
the preoperative scores.

Discussion:

The authors pointed out, that the pathogenesis of
adverse periprosthetic soft tissue reactions is not ful-
ly understood, however, it seems logical to avoid
cobalt-chrome components in the bearing cou-
ple when revising for such an indication. Osteolyt-

ic lesions behind the cup were only observed in fe-
male patients. Female patients with smaller diame-
ter bearing surfaces have higher failure rates in this
cohort.

They referred to recently presented data from a se-
ries of over 1,000 patients (R. Treacy) and suggested
that unexplained pain reactions possibly are more
common in female patients with smaller diameter
MoM bearings.

It has been assumed hitherto that metal-relat-
ed complications occur less frequently when met-
al femoral ball heads with smaller head diameters
(= 32 mm) are used than is the case with larger
head diameters, and that these complications main-
ly affect females. However, there are no meaning-
ful studies that provide information on the rate of
symptomatic and asymptomatic complications in
connection with MoM bearings and that cover all
implant sizes and both genders.
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After the publication by Maurer-Ertl et al. (2011),
Kawakita et al. (Japan) presented the 2" case in
the literature involving an unilateral leg edema due
to a pseudotumor after MoM THA. The authors re-
ported on a typical inflammatory pseudotumor fol-
lowing a large diameter MoM THA on the left hip.
Approximately 1 year after surgery, the 69-year-old
female patient complained about a left-sided leg
edema. A radiological investigation showed soft tis-
sue swelling. The CT imaging showed a solid mass
in front of the iliac fossa in the pelvis measuring 5
c¢m in diameter and compressing the left external il-
iac artery and vein.

Revision:

The authors reported that it was not possible to re-
move the whole soft tissue mass. Therefore they re-
duced its volume as much as possible. The histolog-
ical findings were consistent with an inflammatory
pseudotumor. The resected necrotic mass showed
infiltration of lymphocytes and plasma cells sur-
rounding microvessels with giant cells. The patient’s
leg edema improved gradually and the volume of
the mass was reduced. The dilatation of the external
vein disappeared. The patient underwent revision of
the left THA simultaneously with primary THA on
the right hip.

Surgeons found necrotic tissue inside the large di-
ameter head and around the neck. The histological

examination showed no metal wear particles. Metal
jon concentrations in the joint fluid and the soft tis-
sue were not significantly elevated. There were no
signs of corrosion at the large diameter ball head/
neck-taper junction. Osteolytic lesions of the ace-
tabulum or femur were not detected.

The well fixed stem was not revised. The cup was
exchanged, and the MoM bearing couple was re-
vised to a CoC bearing couple.

Results:
The patient recovered normally without postopera-
tive complications or any signs of adverse reactions.

Discussion:

The authors hypothesized that possibly a cell-medi-
ated hypersensitivity reaction (delayed-type IV) rath-
er than metal wear debris was the cause of the de-
velopment of this pseudotumor. A number of stud-
ies postulate that metal hypersensitivity could be the
cause of pseudotumors. Unfortunately, the ques-
tion has not been answered if there is an associat-
ed threshold level of metal debris that will lead to
the development of pseudotumors. However, it is
also possible that several reactions (immunological,
inflammatory, cytotoxic, hypersensitivity) may over-
lap in an individual patient with a MoM hip implant.

Johnson et al. (USA) focused on adverse tissue
reactions associated with MoM bearings and not-
ed that ARMD are associated with a high degree
of morbidity. They presented the case of a 60-year-
old female patient with left hip pain, clicking, and
swelling 3.5 years after MoM HR. On physical ex-
amination, no relevant neurovascular pathology
was established, but she showed a painful range of
motion of her hip and audible squeaking. The chro-
mium and cobalt levels were 65 and 53 ppb, re-
spectively. The ESR, CRP level and WBC count were
within normal limits. The radiological examination
showed no loosening of the acetabular or femo-
ral component. The CT imaging showed the pres-
ence of a 1.6 x 1.4 cm pseudotumor in the supraac-
etabular region of the left ilium which was removed
during revision surgery.

Revision:

The authors reported that at opening of the cap-
sule, 50 to 60 ml of grayish fluid was released. They
observed an extensive pseudocapsule with the gray-
ish staining of metallosis in the posterior and an-
teroinferior aspects of the hip joint. The histolog-
ical analysis of the tissue showed a dense fibrous
tissue with reactive changes, chronic inflammation
and particulate-laden macrophages consistent with
an ARMD. The MoM hip resurfacing was replaced
with a CoP THA.

Results:

The patient recovered normally without postoper-
ative complications or any new signs of adverse re-
actions. The authors reported that she had a slight
Trendelenburg gait, no instability and a good range
of motion of the hip at the 3-month follow-up. W

.In revision for ARMD, the bearing surface should be revised to a non-MoM bearing

to prevent recurrence of ARMD or continued symptoms.”

Johnson S et al. Revision of Metal-on-Metal Bearing Surfaces in Hip Arthroplasty. Scuderi GR (ed.).
Techniques in Revision Hip and Knee Arthroplasty. Elsevier Saunders 2014 p. 562
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Trends and Prospects in
Shoulder Arthroplasty

an interview with Felix Zeifang, MD, PhD

Department of Orthopaedic and Trauma Surgery, University Hospital of Heidelberg

Shoulder surgery has undergone intensive
development in recent years. Case numbers
for arthroplastic treatment have increased
sharply. As for other types of arthroplas-

ty, the most important issues in this area are
wear, infection and allergy. We spoke with
Felix Zeifang, MD, PhD about the significance
of arthroplasty in shoulder surgery as well as
its unresolved issues and prospects.

What are some of the recent developments in
shoulder arthroplasty?

Each year about 185,000 shoulder prostheses are
implanted worldwide, 20-30,000 of these in Ger-
many. Thus, shoulder arthroplasty is quite a small
field compared to hip and knee arthroplasty. How-
ever, the number of implantations has increased
considerably in recent years. The highest growth
can be observed for reverse prostheses.

Why has there been such an increase in the
number of reverse prostheses?

With increasing age, degenerative changes devel-
op that ultimately lead to tears in the rotator cuff.
This affects both healthy people and patients with
arthritis of the shoulder joint (omarthritis). The frac-
tion of patients with a deficient rotator cuff is cor-
respondingly high: At 60 years of age about 10%
of people are affected and this figure increases with
each additional year by about one or two percent-
age points. With a reverse prosthesis the muscles of
the rotator cuff are dispensable and function is re-
stored primarily using the delta muscle. It therefore
benefits predominantly older people.

How has the indication for shoulder arthro-
plasty changed in recent years?

Along with omarthritis, treatment of comminuted
fractures of the proximal humerus is a common in-
dication nowadays. Restoration of function is more
effective for this indication with a reverse prosthesis
than with a plate.

How do the clinical results look?

The subjective satisfaction of patients is very high.
This is true for both anatomical and reverse pros-
theses. The critical factor is choosing the right type
of prosthesis. With the correct choice, we achieve
very good values with more than 80% satisfaction —
even 10 years after implantation. The revision rates
are relatively low. However, there is a lack of studies
with high case numbers. In a study that we recent-
ly published, no revisions were required for 39 im-
planted total shoulder prostheses after a mean fol-
low-up period of 13 years.!

Nevertheless, radiographic analysis of the anatomi-
cal prostheses revealed a high rate of loosening of
the glenoid components. This rate was 36% after
13 years in our study. However, the predominantly
older patients did not have any symptoms that re-
stricted function. Despite the radiographically veri-
fied loosening, they are still satisfied. Fixing the gle-
noid components permanently is still the greatest
challenge for anatomical prostheses.

Do you also see this problem with reverse
prostheses?

With reverse prostheses we see considerably less
loosening of the glenoid components. We now
have the first 10-year results for reverse prostheses.
The radiographic examinations show that the gle-
nosphere baseplates are still firmly fixed. In contrast
we have a problem with scapular notching, which is
characterized by bone erosion on the lower edge of
the baseplate. This phenomenon affects about two-
thirds of all reverse implants but does not result in
loosening of the glenoid components. The causes of
scapular notching have not yet been determined. It
may possibly be due to mechanical or capsular irri-
tation or wear-induced osteolysis.

For reverse prostheses, loosening is seen rather
around the stem. This loosening may possibly be
caused by micromotions, larger rotational move-
ments or wear particles. Apart from this, a loss of
function is observed with reverse shoulder prosthe-
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ses. There is a gradual reduction over time in the
strength with which patients are able to hold a
weight on an abducted arm. Again, the underlying
cause of this has not been definitely determined but
it may be due to fatigue of the delta muscle — possi-
bly as a result of changes in the sarcolemma length
or increasing fatty degeneration of the muscle.

What is the cause of the high loosening rate
for anatomical prostheses?

Some of the loosening is certainly due to the sub-
optimal design of earlier implants and the learning
curve associated with shoulder arthroplasty in gen-
eral. The range of components available was also
too small to adequately adjust to the anatomy of
each patient. The systems available nowadays are
very good, however, and the surgical technique has
also been improved: While the cancellous bone was
previously reamed, we now know that the implant
is more stable when fixed to the cortical bone.

Cemented PE components are currently the gold
standard for the glenoid. However, the fixation op-
tions are not optimal because of the relatively small
bone. Micromotions can also develop that cause the
implant to no longer sit firmly in place. We hope
that modern cementing techniques with pressuriz-
ing and jet lavage as well as new component de-
signs improve this situation.

Is cementless fixation more stable?

Cementless fixation of the shoulder cup, using met-
al-backed systems, is associated with a significant
wear problem. This causes high rates of loosening
that are associated with clinical symptoms, even be-
fore ten postoperative years. The revision rate is cor-
respondingly high for cementless fixation: Accord-
ing to an analysis of New Zealand registry data from
2013, the rate is about 4 to 5 times higher than that
for cemented fixation.?

So cementless fixation is not a good alterna-
tive?

Not at the moment unfortunately. However, there
is another reason why it would be useful if it were a
good alternative: It would simplify the change from
an anatomical to a reverse prosthesis. This is neces-
sary if patients who have an anatomical implant fa-
tigue the muscles of the rotator cuff as a result of
the normal degeneration process. Removing a ce-
mented cup is problematic, though, because it cre-
ates a large hole in the bone that must be filled to
enable fixation of a baseplate. Changing the stem
can also be very difficult and invasive.

What do you consider needs to be addressed?

| consider developments on the glenoid side as be-
ing the most necessary. What would be optimal of
course would be if the glenoid component of the
anatomical prosthesis already contained a baseplate
that was also suitable for fixing a ball head (gleno-
sphere) when exchanging to a reverse prosthesis.
However, this causes problems due to the offset for
one thing and the fact that the metal-backed com-
ponents are associated with high rates of wear-in-
duced loosening for another. Bearing couple re-
search for the shoulder is still in its infancy, although
we have high hopes that the wear issues can be
minimized by using ceramic components, for exam-

ple.

Are there other problems for which the use of
ceramic components has benefits?

For patients with a metal allergy, we have to resort
to using titanium implants for now. Ceramic im-
plants would be an improvement for these patients.
In shoulder arthroplasty there are also increasing
problems due to periprosthetic infections. Along
with Staph. aureus and Staph. epidermidis , one mi-
crobe that is otherwise rarely seen in arthroplasty is
causing us problems: Propionobacterium. This phys-
iological dermal microbe is found in the axillae and
was probably often overlooked in the past because
cultures to verify its presence have to be incubated
for at least 10 days. As results for hip arthroplasty
show, the use of ceramic components is associated
with lower rates of infection. Ceramic thus may also
be of use in avoiding infections in future.

Felix Zeifang, thank you for the discussion. B

The interview was conducted by Heinrich Wecker
(Director Strategic Business Development for Medli-
cal Engineering, CeramTec GmbH).

P References

1. Raiss P, Schmitt M, Bruckner T, Kasten P, Pape G, Loew M, Zeifang F. Re-
sults of cemented total shoulder replacement with a minimum follow-up
of ten years. J Bone Joint Surg Am. 2012;94(23):e1711-10

2. Clitherow HD, Frampton CM, Astley TM. Effect of glenoid cementation on
total shoulder arthroplasty for degenerative arthritis of the shoulder: a re-
view of the New Zealand National Joint Registry. J Shoulder Elbow Surg.
2014;23(6):775-781

CeraNews 2/2014

&Y



30

TRENDS

NEWS TICKER

&

Felix Zeifang, MD,
PhD, has been Assis-
tant Medical Director
at the Department
of Orthopaedics and
Trauma Surgery at
the University Hos-
pital of Heidelberg
since July 2005 and
has been in charge
of the Shoulder and
Elbow Surgery Section since 2010.

The main focus of his work and research lies
in the area of shoulder surgery, shoulder ar-
throplasty, cartilage cell transplantation,
treatment of localized cartilage defects, tu-
mor and septic orthopaedics as well as foot
surgery.

Felix Zeifang has published more than 40
specialist articles in his research field and re-
ceived several prizes for them. He is also As-
sistant Lecturer at the Orthopaedic University
Clinic and Director of the Training Center for
Shoulder and Elbow Surgery of the German
Society for Shoulder and Elbow Surgery.

M Contact:

Felix Zeifang, MD, PhD

Head of the Shoulder and Elbow
Surgery Section

Department of Orthopaedic

and Trauma Surgery

University Hospital of Heidelberg
Schlierbacher LandstraBe 200a
D-69118 Heidelberg

Germany

Phone: +49 6221 56 262 24
Fax: +49 6221 56 283 88
E-mail: felix.zeifang@med.uni-heidelberg.de

CONGRESSES & WORKSHOPS

16" EFORT Congress
Main Theme: Infection

The main theme of the 16" EFORT Congress
Prague 2015 is periprosthetic joint infection.
Highlights of the scientific agenda include:

e Bacterial adherence to orthopaedic
biomaterials

e Economics of orthopaedic infections

o Infected TKR

e Patient-adapted treatment in TJA infection

e RSA studies in implant research

e Current issues in tribology

e Dual mobility in THA:
Indication and limitations.

Prague, Czech Republic,

27-29 May 2015

M information and online registration:
www.efort.org/prague2015
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Interdisciplinary Workshop
on Prosthetic Joint Infection

The PRO-IMPLANT Foundation (Charité-Uni-
versity Medicine, Berlin) plans to continue their
successful interdisciplinary workshops (English)
also for 2015, which will cover all the relevant
issues in periprosthetic infection from diagno-
sis to medical and surgical therapy. The cour-
ses include presentations by experts, interac-
tive case discussions and practical hands-on
workshops.

The European Prosthetic Joint Infection Cohort
Study (EPJIC) will also be presented.

The EPJIC is an international multicenter rese-
arch project including 5,000 patients with PJI
to evaluate the long-term outcome regarding
infection, function and quality of life

More than 100 hospitals have already expres-
sed their interest in participation in the study.

If you are interested in collaborating, please
contact the PRO-IMPLANT Foundation:

E-mail: info@pro-implant-foundation.org

Course dates: March 5-6,
June 1-2,
September 24-25, 2015

Location: Langenbeck Virchow Haus
LuisenstraBe 58/59

D-10117 Berlin

(Germany) E ;] E

B Information and online registration: Ir
www.pro-implant-foundation.org E
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LATEST NEWS

The magazine CeraNews from CeramTec is now
also available as a free app. This means that be-
sides the already well-known print version, the
magazine now also exists in electronic form for
mobile access at any time.

The current edition covering PJl is already availa-
ble as an app. Previous editions can also be ob-

tained from the CeraNews app. Twice a year, the
magazine offers its readers free, up-to-the-minu-

Carsbamn 3194-1 DI '

M www.ceranews.com
u App Store: https://itunes.apple.com/app/id906409794

> | Google-Play-Store: https://play.google.com/store/apps/details?id=com.pressmatrix.ceranews

CeraNews App: The Magazine of CeramTec GmbH -
The Orthopaedic Landscape Information Journal

te and interesting reports on various major clini-
cal and scientific topics such as implant patho-
logy, tribology and bearing couples. Whether in
the clinic or out and about, with the CeraNews
app you can follow current topics from the field
of hip arthroplasty online!

Key Features:

Leading themes
Interviews
By-lined articles
Literature reviews
Basic information
e Case reports

Periprosthetic joint infection (PJI) is a severe com-
plication in arthroplasty and has a significant im-
pact on patients’ well-being and healthcare sys-
tems. One of the greatest challenges in its man-
agement is the “culture-negative” PJI.

In published case series, the reported rate of cul-

ture-negative PJI ranges from 5 to 41%. A num-

ber of factors contribute to the failure of microbi-
ological cultures to isolate a pathogen.!

= ra RS

- rmﬁ- h m‘_\:

n http://heraeus-medical.com/en/diagnostic_app/diagnostic_app_1.aspx
" Peel, T. et al. 2013. Management of Prosthetic Infection According to Organism. http://dx.doi.org/10.5772/53244

PALACADEMY?® App: Essentials in Diagnostics of Periprosthetic Joint Infection (PJI)

With the new PALACADEMY®App “Essentials
in Diagnostics of Periprosthetic Joint Infection
(PJI)” now available for iPad Heraeus Medical
provides an educational tool to learn about the
challenges and how to improve the diagnostic
outcome.

Key Features:

e CASES - step-by-step along a real case
through the diagnostic algorithm

e CHALLENGES — most frequent questions and
problems around PJI, practical tips, videos

e MEDIA LIBRARY — commented literature re-
view,
graphs and figures for download

e CASE REPORTS - clinical cases for exchange

Heraeus

PALACADE

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc. registered in the U.S. and other countries. Android is a trademark of Google Inc.
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READING TIPS

Infections of the musculoskeletal system:

Basic principles, prevention, diagnosis and treatment

Infections of the musculoskeletal system are a
rare but devastating complication for the pa-
tient and the surgeon. This book is the result of
a collaborative effort between Swiss Orthopae-
dics and the Swiss Society for Infectious Diseases.
Representatives of these two organizations au-
thored this publication as members of the expert
group “Infections of the musculoskeletal system’
founded by the two associations.

U

Infection Therapy Passport

Infections of the
musculoskeletal system

5
inciples, prevention, diagnosis and treatment

A

Pubished by the s rthopodics andthe s Sty fornfectius D
expert group “fectonsofthe mscskltal ystem”

The book gives a concise overview on the differ-
ent aspects of this subject. A second objective is
to encourage greater cooperation between infec-
tious disease specialists and orthopaedists/trauma
surgeons together with microbiologists, pathol-
ogists, and plastic surgeons, as necessary, in the
handling of these difficult infections.

P The free pocket book and the Infectious Disease Passport
(English, German) — created to accompany the antibiotic treat-
ment of these patients — can be ordered at:

Heraeus Medical GmbH
Philipp-Reis-Str. 8/13
D-61273 Wehrheim, Germany

M www.heraeus-medical.com

A Practical Guide for the Clinical Use of Ceramic Implants in Hip Arthroplasty

This book is intended to impart practical tips
and information on the use of ceramic hip im-
plants in routine clinical work in a concise and
clear manner. The strong practical relevance and
colorful visual material will enable clinicians to
gain a rapid grasp of the most important infor-
mation.

The volumes of the Clinical Management Guide
series are directed at orthopaedic surgeons who
want to acquire information rapidly while saving
as much time as possible. As a helpful advisory
tool, this Pocket Guide concisely and clearly im-
parts the current state of knowledge on selected

Kiefer - Usbeck
Scheuber - Atzrodt

Clinical

Management of
Hip Arthroplasty

issues of everyday clinical practice and, in doing
so, concentrates purely on the essential.

In addition, it also addresses medical practi-
tioners and scientists of adjacent specialist dis-
ciplines who are not confronted on a daily basis
with problems regarding arthroplasty but, when
required, would like to access important infor-
mation on a specific topic.

Kiefer H, Usbeck S, Scheuber L.F., Atzrodt V/
Clinical Management of Hip Arthroplasty.
Practical Guide for the Use of Ceramic Im-
plants.

15ted. 2014, 40 p. 24 illus., in color
Springer Heidelberg

Available Formats:

M eBook

ISBN 978-3-662-45492-3

Included Format: PDF and EPUB,
download immediately

M softcover
ISBN 978-3-662-45491-6

To be published October 2014
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