














a five to ten fold variation in the inflammatory
response of individual patients to polyethylene
particles.

Finally, the concentration of particles in a unit
volume of periprosthetic tissue determines
osteolysis. This volume concentration is
determined by individual patient and surgical
variables. One cubic millimetre of wear debris
in a cubic centimetre of bone is sufficient to
cause osteolysis. The access to this bone can
be provided by an unfilled screw hole with only

a small quantities of wear.

The use of hard on hard bearings has been
recommended for younger higher demand
patients. The wear of these bearings has recently
been shown to be sensitive to component
position and surgical techniques. Further
work is needed on relationships of design and
function. While the materials are lower wearing
and harder than polyethylene, some surgeons
and patients remain concerned about the
fracture toughness of ceramics and potential
for fracture, while others are concerned with the
corrosive wear and release of metal ion levels
in metal on metal bearings and the potential
for a small proportion of the patient population
to have adverse hyper sensitivity reactions to
metal ions.

Wear therefore remains a concern in young and
active patients for all bearing types.

Q Has clinical wear in hips and knees
been shown to be affected by the
patient characteristics (weight, age,
activity etc)?

Wear rates in patients are very variable and
controlled by a number of interacting complex
factors. In the hip the activity of the patient, the
number of steps per year, type of activity as well
as weight can all affect wear rates. Some young
patients take as many as 5 million steps per year
which is five times greater than for an elderly
patient. The surgeon and his/her surgery can
also affect wear rates. Component position and
a particularly a steep cup position can increase
wear for all bearing types. Steep cup positions
can also lead to fracture of polyethylene
components, stripe wear in ceramic on ceramic
bearings and higher metal ion release for metal
on metal devices.

In the knee, greater levels of activity lead to
increased kinematics demand and accelerated
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wear. Increasing internal external rotation and
anterior posterior displacements by a factor
of two has been shown to increase wear by a
factor of five fold.

Q What is your opinion of ‘conservative’
hip and knee implants?

The general approach of conservative or tissue
preserving implants is sound in principal.
It does however bring with it higher levels of
uncertainty and the need for much more careful
patient selection. A surface replacement hip
for example has a much lower area for fixation
on the femoral side then a total hip, and for
this to be successful good bone quality and
appropriate anatomy are requirements for
success. Additionally since the conservative
implant removes less bone, often there are
fewer surgical options resulting in greater levels
of exclusion. The surface replacement is used
in about ten percent of the patient population
receiving hip implants. Similar constraints
apply to the unicompartmental knee which
again is indicated for only small proportion of
the patient population. As we develop other
tissue-preserving surgical interventions it will be
necessary to improve diagnosis and our ability
to target those patients who may benefi from
early interventions more effectively.

Q How would you ideally test a new
joint replacement device before it is
sold commercially?

The answer to this question depends on the
design changes included in the new joint,
what materials are involved and the degree
of innovative in the design. For a total joint
design with conventional materials there are
standard ISO tests for biomechanics, fixation
and wear. However ISO wear tests are the
minimum needed for regulatory purposes and
increasingly we would recommend a wider
set of test conditions and tests of longer
duration. Examples include testing at different
cup positions, testing wear with joint laxity
and microseparation which results in cup rim
loading. In the knee we would also recommend
looking at simulation conditions with a range
of kinematics, with lift-off and with higher
flexion angles. The clinical relevance of these
alternative conditions has now been validated
against retrievals. We also prefer to consider
an envelope of testing conditions rather than
a single test. Additionally, we recommend
studying the debris produced and its functional

biocompatibility. Again there are a range of
methods developed which have been validated
against clinical data. Overall we have advanced
our simulation methodologies considerably
over the last decade, but as patients want to
undertake a wider range of activities, as the
life expectancy of implants increases and as
new materials and designs emerge the need
for further development of test methods is
evident.

What is the next key tribological
challenge?

There are two major challenges. For total joint
replacements the challenge relates to bearing
designs that can last fifty years and be used
in a wider range of activities up to 200 million
steps. While we are perhaps closer to this in
hip than the knee the challenge in both joints is
substantial. For tissue preserving interventions,
partial joint replacement and chondroplasty,
the challenges remain the interactions between
host tissue, fixation and tribology, and if cartilage
is preserved designing synthetic or biological
solutions that can articulate against natural
cartilage. Regardless for these treatments
the next incremental step will be to consider
solutions that can be subsequently successfully
converted to total joint replacement.

What is your hot-topic for research?

The most challenging and innovative work is
in the area of cartilage tribology and cartilage
preserving interventions. There is considerable
work to do both on developing research and
simulation methodologies as well as developing
design solutions whether they be synthetic or
biological.

History of joint replacements tells us a lot.
Polyethylene was introduced and used in
patients for nearly thirty years. It was only
when it was identified as a cause of failure
and osteolysis that appropriate test and
simulation methods were developed to enable
new materials to be developed. Nowadays it
is not possible to introduce new materials or
interventions without appropriate simulation
and testing in order to ensure safety and
efficacy and demonstrate or predict clinical
performance. With new synthetic and biological
regenerative interventions being developed for
articular cartilage, my view is that there will be
an increasing role of biotribology studies to
evaluate these new technologies. B

YOUR TIME STARTS NOW ...
Professor Tony Miles

Tony Miles was born in Bulawayo, Zimbabwe and educated at the University of Cape

Town where he joined the academic staff in the Department of Mechanical Engineering

until he moved to the University of Bath in 1986. He is currently Professor of Biomechanics

and Director of the Centre for Orthopaedic Biomechanics at the University of Bath. The

Centre has a specific focus on pre-clinical assessment and validation of medical devices

and surgical procedures spanning joint replacement, fracture fixation, bone augmentation and

biomaterials. Tony Miles has extensive experience in biomechanics in relation to both total joint

replacement and fracture, specifically relating to issues of implant fixation, loading and simulation.

His group has had wide experience in developing In Vitro techniques for simulating and evaluating load

transfer issues associated with implants and fixation methodologies. He has been actively involved in

the development of surgical devices, instrumentation and surgical techniques that have been used or applied in clinical practice. His
research has been funded by Research Councils, Charities and Industry and he serves on the EPSRC Peer Review College and the Grants
Committee of the British Orthopaedic Research Foundation. He has co-authored 77 Journal papers and over 195 refereed conference papers
and presented around 45 Invited lectures

| come from a long line of engineers my grandfather was an engineer in charge of a family owned
agricultural machinery factory in Czechoslovakia, my father was an aeronautical engineer in the RAF. My entire A Level class at my high school in Bulawayo,
Zimbabwe went on to do engineering degrees! | did not really think about doing anything else!

the 1970’s when | was a very junior lecturer in the Department of Mechanical Engineering at the University of
Cape Town the head of department was approached by an orthopaedic surgeon Dr Desmond Dall to look at the mechanical properties of bone cement mixed
with different antibiotics. He passed the project to me even though | was working in a completely different area of gas dynamics and shock wave propagation. |
had never even contemplated doing anything medical and was somewhat squeamish about the prospect .| have worked in the field of orthopaedics ever since
and have loved it. | have never really left the subject of bone cement and thirty years later we are still doing work on bone cement and antibiotics at Bath!!

probably my involvement with Des Dall in the development of a cable
cerclage system. Although originally developed for reattachment of the greater trochanter in hip replacement, it went on to be employed as a
general cerclage system to deal with femoral fractures particularly with uncemented hip stems and more recently to manage periprosthetic
fractures. It was the first cable cerclage system to be widely used in orthopaedics and has been copied by virtually all the major
orthopaedic companies.

the application of advanced technologies to improve understanding the musculoskeletal system including development of
diagnostic techniques for early identification of joint disease, the development of smart implants with the ability to monitor
implant performance in vivo and of course the future of stem cell research and the ability to regenerate biological tissues
to repair the body rather than replace tissue with artificial materials.

improving patient satisfaction with knee
arthroplasty hopefully by designing knee replacements that better replicate the normal knee behaviour.

restoring normal knee kinematics which involves the
design of the knee replacement, improving the instrumentation to enable surgeons to identify the correct
rotational axes in the knee joint, restore the mechanical axis and balance the soft tissue envelope.

in the area of tissue preserving
techniques in particular, tissue engineering to enable the musculoskeletal system to self repair.

incremental improvements of
the materials we currently use in particular, polyethylene which has a track record of fifty years
of successful application in joint replacements. Clearly eventually we will have tissue engineered
cartilage which is the unsurpassed optimal bearing material!

the development of the cable cerclage system which has
helped so many surgeons get out really difficult clinical situations.

“Shut Up” | should learn!

just about everything! There is a saying that “you should
look in old books for new ideas as you will find old ideas in new books!” We should recognise that many
of these old ideas failed because the technologies available at the time were not able to deal with the
ideas.

about knee kinematics and | am at long last beginning to understand
how the knee works!

a barbeque at Safari Lodge in the Hwange National Park in Zimbabwe (although not in
the present sad situation!) while watching wild life feeding at a watering hole during an African sunset!
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International Calendar of Events

INTERNATIONAL CALENDAR OF EVENTS

Year Date Event City Country Website
2008 JUNE 11-14 Sociedad Espafiola de Cirugia de Ortopédica Madrid Spain
y Traumatélogica (SECCA)
11-13 NOF (Nordic Orthopaedic Federation) Amsterdam The Netherlands www.nof2008.0rg
SEPT 4-6 Tribos Congress Noosa Australia email:
tribos@stryker.com
16-19 British Orthopaedic Association (BOA) Liverpool UK www.boa.ac.uk
0CT 8 Sociedad Espafiola de Cirugia de Cadera (SECOT) Valencia Spain Www.secot.es
1217 Australian Orthopaedic Association (AOA) Hobart Australia WWW.a0a.0rg.au
19-23 New Zealand Orthopaedic Association (NZOA) Napier New Zealand WWW.Nz0a.0rg.nz
22-25 Deutsche Gesellschaft fiir Orthopadie und Berlin Germany www.dgooc.de
Orthopédische Chirurgie e. V. (DGOOC)
NOV 10-13 La Société Francaise de Chirurgie Orthopédique Paris France www.sofcot.com.fr
et Traumatologigue (SOFCQOT)
19-22 Medica Diisseldorf Germany www.medica.de
23-27 La Societa Italiana di Ortopedia e Traumatologia (SIOT) Rome Italy www.siot.it
2009 FEB 22-25 Orthopaedic Research Society (ORS) Las Vegas USA
25-28 American Academy of Orthopaedic Surgeons (AAQS) Las Vegas USA WWW.3a0S.0rg
APRIL 5-9 International Society of Arthroscopy, Knee Surgery and
Orthopaedic Sports Medicine (ISAKOS) Osaka Japan www.isakos.com
JUNE 3-6 European Federation of National Associations of
Orthopaedics and Traumatology (EFFORT) Vienna Austria www.efort.org
AUG 26-29 Société Internationale de Chirurgie Orthopédique
et de Traumatologique (SICOT) Pattaya Thailand www.sicot.org
SEPT 15-18 British Orthopaedic Association (BOA) Manchester UK www.boa.ac.uk
0CT 21-24 Deutsche Gesellschaft fiir Orthopadie und
Orthopédische Chirurgie e.V. (DGOOC) Berlin Germany www.dgooc.de
NOV 7-11 La Societa Italiana di Ortopedica e Traumatologia
(SIoT) Milan Italy www.siot.it
9-12 La Société Francaise de Chirurgie Orthopédique et
Traumatologique (SOFCOT) Paris France www.sofcot.com.fr
18-21 Medica Diisseldorf Germany www.medica.de
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