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Consensus Advanced Resurfacing
Course May 2014, Ghent Belgium

T

oday, anno 2014, metal-on-metal hip arthroplasty in general and hip resurfacing in particular is finding itself in the
eye of the storm. Despite the fact that an estimated 500,000 current generation metal-on-metal hip replacements
have been performed over the last 15 years with excellent results from experienced surgeons, there are reports of increasing numbers of revisions for unexplained pain and soft tissue reactions. These have alerted the orthopaedic community,
the health authorities and unfortunately the media, who are often taking on their sacred mission of informing the public in
a very dubious way. The initiative of several national health authorities, regulatory agencies and orthopaedic associations
to issue their recommendations on the use of metal-on-metal (MoM) hip replacement and hip resurfacing implants and on
the management of patients when a MoM hip replacement is considered, is commendable. However, many questions arise
especially with regard to practical issues including measurement and interpretation of metal ion levels and the logistics of
performing this testing on a broad scale.
In the light of the current turmoil, it is extremely important to come forward with the knowledgeable and educated
opinion of experienced hip replacement and resurfacing surgeons and researchers in order to frame the current irrefutable facts regarding metal-on-metal hip arthroplasty, point out the issues still under scrutiny and bring back the whole
story to its right and correct proportions.
We would like to present you this Consensus booklet reporting on the outcome of the consensus 2014’s Advanced Resurfacing Course in Ghent, Belgium. The results will be compared with the consensus of 2009, 2010 and 2012’s Advanced
Courses. Each time, the opinions of the faculty of the experts and of the audience were recorded with the voting system
offering different possible answers to a number of questions, followed by a discussion. The concordant opinions of an international faculty of experienced MoM hip resurfacing surgeons on required experience, indications, surgical technique,
rehabilitation and management of problematic cases have already been covered in an annotation published in the British
Journal of Bone and Joint Surgery, in March 2010, which you can find in this booklet. Since then opinions have evolved
based on growing knowledge and experience.
This consensus booklet does not pretend to deliver the final answers or definitive conclusions on MoM hip arthroplasty
in general or hip resurfacing in particular. It is not meant to be ‘a way to avoid debate by claiming that the matter is already
settled’ as Michael Crichton defines ‘consensus’. A ‘scientific consensus’ is sometimes hazardous since we may be wrong
collectively. Continuous further research and critical thinking are of the utmost importance as we cannot base our arguments purely on consensus but on scientific facts.
And thus the debate is open again. We wish you all a good use of this informative Consensus Book on MOM Hip Resurfacing of May 2014.

Catherine Van Der Straeten, Pat Campbell, Seth Greenwald, Ed Su, Koen De Smet
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We report the consensus of surgical opinions of an international faculty of expert metal-onmetal hip resurfacing surgeons, with a combined experience of over 18 000 cases, covering
required experience, indications, surgical technique, rehabilitation and the management of
problematic cases.

The last decade has seen an increased use of
metal-on-metal hip resurfacing arthroplasty
as an alternative to contemporary total hip
replacement (THR), especially for patients
who wish to participate in high-demand activities. Metal-on-metal bearings are also being
used more often for THR. In June 2009, the
third Advanced Resurfacing Course was held
in Ghent, with a faculty that included
21 orthopaedic surgeons whose combined
experience included over 18 000 metal-onmetal hip resurfacing arthroplasties. As the
meeting served to bring together surgeons,
highly experienced in hip resurfacing, from
Australia, Europe and the Americas, the
opportunity was taken to establish consensus
views on issues of required experience, indications, surgical technique and rehabilitation.
The aim of this annotation is to disseminate
these consensus findings in order to help surgeons who are considering metal-on-metal
bearings for both resurfacing and conventional THR. The findings are presented as a
majority opinion, with the percentage of the
faculty in agreement given in parentheses.

Required experience
The use of metal-on-metal bearings for THR
and resurfacing presents a greater technical
challenge than that of conventional metal-onpolyethylene bearings. The consensus (81%)
was that an orthopaedic surgeon should have
a minimum experience of 200 conventional
THRs before starting to use a metal-on-metal
hip resurfacing arthroplasty. Opinion varied
on the number of these operations needed to
overcome the learning curve, and ranged from
20 (36%), to 50 (28%) and more than
50 (30%).

Vol. 92-B, No. 3, MARCH 2010
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Indications
The overall view (100%) was that the ideal
candidate for an metal-on-metal hip resurfacing arthroplasty is a relatively young man with
normal anatomy and primary osteoarthritis.
Being female was not, by itself, a contraindication (89%), but use of a small femoral
head (< 46 mm) was contra-indicated (70%).
Being female and wanting to have children was
a contra-indication (66%), as was being female
and having a metal allergy (70%). Grossly
abnormal anatomy, regardless of gender, was
also agreed to be a contra-indication (83%).
There was considerable debate about bone
quality, the general view being that ‘good’ femoral bone is a prerequisite, but no agreement
was reached on a working definition of acceptable quality.
Surgical technique
The majority opinion (56%) was that the best
type of femoral placement guide is that which
encircles the femoral neck. There was general
agreement (63%) that the current acetabular
placement jigs are inadequate. The overall preference (78%) was for cementing the femoral component with a thin cement mantle with fixation
holes drilled in the femoral bone, use of pulsed
lavage, and reduction of the hip in less than eight
minutes from the start of mixing the cement.
Rehabilitation
Full weight-bearing can be allowed on the first
post-operative day (73%) and patients should
use crutches for as long as needed (57%). Six
weeks is the optimal time to return to normal
non-sporting daily activities (44%), and six
months for returning to impact sports such as
running or tennis (61%).
335
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Managing problematic cases
It was difficult to achieve a consensus on this topic, and
only the broad recommendations of the discussion are
reported. It was generally agreed that these patients need to
be followed up and those with symptoms investigated.
There was no agreement on the diagnostic value of measurements of metal ions, but it was felt that ‘high’ concen-

trations of systematic metal ions indicated a problem with
the articulation. Cross-sectional imaging and plain radiographs are required for the investigation of a symptomatic
metal-on-metal bearing.
It is hoped that these consensus opinions will prove useful to orthopaedic surgeons and will lead to improved outcomes after surgery for hip replacement.

VOTINGRESULTSADVANCED
RESURFACINGCOURSE 2014 GHENT

THE JOURNAL OF BONE AND JOINT SURGERY

VOTING RESULTS ADVANCED RESURFACING COURSE 2014

I. Demographics of the Course participants

The total number of Total Hip Arthroplasties done by Faculty and Attendees amounts to 102174. The total number of Resurfacing Procedures approximates 40087. The combined experience of the surgeons and voters demonstrates the importance of this consensus.

O

n a total number of approximately 100 surgeon participants 26.5% were between 40 and 50 years old, 14.7 % were
younger than 40 and 58.9 % were older than 50.

Age participants

72.5% of all participants came from European countries, 2.5% from Australia, 12.5% from the USA, 2.5% from Canada and
10% from other countries.

Participants Residence

7

Total Hip Experience (yearly)
Yearly done THA

Hip Resurfacing Experience (yearly)

What is the % of Hip Resurfacing in your practice?

Since 2012, the hip resurfacing practice of the surgeons has decreased in 47%, stayed equal in 25% of the practices. In
6% the resurfacing practice was stopped voluntary, where in 6% it was stopped by others (government or the hospital).
It increased in 9% of the resurfacing practices.
Most of the people (91%) believe that metal-on-metal (MoM) hip resurfacing should be completely separated from MoM
Total Hip (Large Head) replacement. It is a complete different design and has a different behaviour.

98% of the surgeons do NOT think that Hip Resurfacing should be completely stopped.

45.5% of all attendees and faculty think that MoM large head total hip can be used if design changes are made, 39%
think it should be completely stopped.

II. Indications for hip resurfacing
AGE
Regarding age limits for hip resurfacing, a different age limit for males and females was discussed, as well as a so-called
physiological age, with our ageing population remaining more active and healthy for a longer period of time. It was acknowledged that overall there is a higher failure rate in older people and that a safe general recommendation could be not
to perform a hip resurfacing in men older than 65 and in women older than 55, but depending on the patient and the bone
quality.

GENDER
Female gender was considered to be an absolute contraindication by 16% of the participants, while 60% did not believe
gender was an issue at all. Being a female and being less than 40 years old however was considered an absolute contraindication by 21% of participants. Being a female and older than 55 was not considered an absolute contraindication (71%).
50% believed that a head size smaller than 46mm was not a contraindication in females if the coverage angle of the implant
is big enough. 59% think that being female and wanting to have children is an absolute contraindication for medicolegal
reasons.

9

FEMORAL HEAD SIZE
Regardless of gender, a small head size of less than 46mm was considered an relative contraindication by 46%, after discussion with the whole audience.

ALLERGY
G e n e r a l a l l e r g y is NOT an absolute contraindication for hip resurfacing. (74%)

Metal allergy is an absolute contraindication for Hip Resurfacing (69%).
INFORMED CONSENT
47% of the surgeons use already an informed consent, where 38% find that it is time to have all patients sign an informed
consent document prior to hip resurfacing surgery.

DIAGNOSIS (consensus 2009 - 2012)
Avascular necrosis (AVN) was considered a good indication for hip resurfacing by half of the participants. How big an
osteonecrotic lesion can be to allow for a successful hip resurfacing was the subject of a lively discussion. In general,
participants agreed that AVN was an indication for hip resurfacing provided enough healthy bone was present for a good
femoral head fixation and for the creation of a circumferential seal. The osteonecrotic area could not be larger than 30%
or one third of the femoral head. The same criteria would stand for Perthes disease or Slipped Epiphysis as an indication

for hip resurfacing.
Severe cystic osteoarthritic degeneration of the femoral head was considered a relative contraindication in case of very
large cysts in the femoral head or neck area. Bone defects larger than 1cm3 are known to have a much higher risk for revision and have been associated with femoral neck fractures and were considered an absolute contraindication.
In hip dysplasia, it was agreed that the centre of rotation of the hip has to be moved to the anatomic position, the cup
placed in the true acetabulum if possible and the osteophytes removed. 67.5% of the participants confirmed to use a
special dysplasia cup at least in some cases. But for most participants, hip dysplasia was an absolute contraindication for
hip resurfacing (84.1%).
Rheumatoid arthritis was considered to be an absolute contraindication by 63.6% of the surgeons and grossly abnormal
anatomy was thought to be an absolute contraindication by 83.3%.

BONE QUALITY

(consensus 2009 - 2012)

41.2% of the participants considered bone quality to be more important than age when deciding on implanting a hip
resurfacing or not. It was difficult to define or quantify acceptable bone stock and quality. Large cysts or osteonecrotic
areas, severe bone loss at the femoral head and osteoporosis (no consensus about mild osteopenia) were classified as
contraindications.

A B S O L U T E C O N T R A I N D I C AT I O N S
Kidney disease was acknowledged by to be an absolute contraindication. Skeletal immaturity and active infection were
obvious contraindications. Some surgeons put forward that patients with malignant tumours, patients treated with immunosuppressive drugs or high dosages of corticosteroids and patients in whom the postoperative recovery and stability
of the hip was not ensured due to vascular insufficiency, muscular atrophy, or neuromuscular diseases, should not receive
a hip resurfacing.

C O N C L U S I O N S O N I N D I C AT I O N S
The general view supported by a 100% concordance was that the ideal candidate for a metal-on-metal resurfacing is a
relatively young man with a normal hip anatomy and suffering from primary osteoarthritis.
Femoral head size <46 mm is considered a contra-indication for hip resurfacing regardless of gender and age. Grossly
abnormal anatomy, regardless of gender, diagnosis and bone quality was considered to be a contraindication (83%) and
after discussion most participants also agreed metal-on-metal hip replacements should not be used in patients with metal allergy or severe kidney disease.
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The main reasons for revision of hip resurfacing are plotted in the next graph.
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here was no clear consensus in this regard except that patients should be closely followed and symptoms should be investigated carefully with clinical exams, radiographs, metal ion levels, ultrasounds or MRI in case of suspicion of pseudotumour
and if necessary fluid aspiration and biopsies.

XIII. Required experience

T

he data from the Australian Joint Register demonstrated unequivocally that operative experience with hip resurfacing is
crucially important with a 66% higher risk for revision in hospitals with less than 25 hip resurfacing cases per year.

Because of the importance of surgical experience and technical skills for the correct implantation of a hip resurfacing, the consensus (81%) was that a surgeon should have performed at least 200 THA before starting to do hip resurfacings. The number
of resurfacings needed to get over the learning curve varied from 20 (36.2%), over 50 (27.7%) to more than 50 (29.8%). 6.4%
considered themselves as superstars not concerned by a learning curve.
When asked about the revision rate, 31.8% of surgeons who had performed less than 100 resurfacings reported more than 3%
revisions, 22.6% had between 1 and 3% revisions and 45.5% had less than 1% revisions.

XIV. The Future

I

n order to improve the outcome of resurfacing, the consensus was that improvement of prosthesis designs, of instruments
and training of surgeons were crucial factors. All participants agreed that the three key factors for a successful hip resurfacing
were surgical skill and experience, implant design, size and positioning and careful patient selection. New resurfacing implant
designs were not considered to be needed.
Most participants (58.6%) envisioned an increase of hip resurfacing procedures in their practice in the future, 24.1% would consider ceramic resurfacings and 17.2% believed the number of resurfacings in their practice would decrease.

X. ACTIVITY AND SPORTS AFTER hip resurfacing

T

he overall 10 year survivorship of hip resurfacing in young, osteoarthritic males is known to be 98%. However, the Australian
Joint Register (AJR) showed a higher overall revision rate with hip resurfacing compared to THA. At 7 years, the cumulative
revision rate of hip resurfacing was 4.6% versus 3.4% for conventional THA. When subdivided for gender, the 7 years cumulative
revision rate for males was 2.6% versus 6.5% for females. In men younger than 55 the cumulative revision rate for hip resurfacing
was 2.4% versus 2.8% for conventional THA. Component sizes smaller than 45mm had a 5 times higher revision rate than sizes
larger than 54mm. When adjusted for size, the revision rate for males and females was the same. There was also a clear influence
of the type of implant on the revision rate. At 3 years, BHR had a cumulative revision rate of 2.5% versus 6.0% for ASR and 5.8%
for Durom.
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XI. Complications

FEMORAL NECK FRACTURES

SUPPORTED BY

Risk factors for femoral neck fractures were categorized as due to technical issues, head perfusion issues, host issues or surgeon issues. Technical issues may be neck notching, inadequate component placement or cement penetration. Head perfusion issues may be related to vascularity or surgical approach. Host issues include female genAFIX
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shown to account for 47% of all femoral neck fractures.
Non-traumatic late fractures maybe related with unexplained progressing neck narrowing or with loosening of the femoral
component.

6 th Advanced Course

G R O I N PA I N

New orthopaedic devices overrated in the
short-term, underestimated in the long run.

Groin pain after hip resurfacing was recognized to have several possible causes: iliopsoitis, local inflammation, infection or a
pseudotumour. It was often associated with a positive impingement sign or a painful straight leg raising test. The main reason
for iliopsoitis were agreed to be an uncovered cup with the psoas rubbing on the edge leading to a psoas tendonitis or the
psoas being stretched over a large acetabular component or adhering to the anterior capsule. Treatment varied from physiotherapy with psoas stretching and massage, pain medication or NSAIDS, psoas sheath injection with steroids or marcaine with
inconsistent results, hip arthroscopy with either synovectomy, psoas release or removal of osteophytes or a combination, psoas
tenotomy
or acetabular
Course
chairman component revision in the worst cases.

Finding an International “Consensus” in the
MOM Resurfacing
Koen De Smet,

Belgium
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a
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fracture. In 10% of cases, the pseudotumours were asymptomatic, especially
Belgium
Jan Victor,
in bilateral cases. THE INCIDENCE DIFFERS FROM GREATLY AND IS HIGHER WITH CERTAIN TYPES HRA (ASR) and with BFR THA.
The outcome of revision for pseudotumours was often poor with complications as dislocation, loosening, nerve and blood vessel injuries and a 38% incidence of re-revision.
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International Consensus Meeting

28-31 May 2014
Oude Vismijn, Ghent, Belgium

Invited Faculty

Generally participants believed pseudotumours were associated with (and caused by) high metal ion levels (53.8%) or tissue
necrosis (28.2%). 17.9% believed metal allergy and not high wear was at the origin of those phenomena. The audience almost
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a 66% higher risk for revision in hospitals with less than 25 hip resurfacing cases per year.
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Because of the importance of surgical experience and technical skills for the correct implantation of a hip resurfacing consensus
questions were asked for experience and training.

Visit and bookmark our website

for more information

III. Cup Abduction Angle and Coverage Angle

I

mplant position was considered to be the most important factor for low wear. A largest possible coverage angle was
acknowledged to be very important in order to avoid edge loading and wear.

Acceptable limits for acetabular positioning were concluded to be:

INCLINATION

40 degrees inclination (+/- 10°)

ANTEVERSION

15 degrees anteversion (+/- 10°)
These angles are dependent on size of cup and design of the
implant.
A possible solution is to use a more scientific rule with RAIL
(Relative Acetabular Inclination Limit)
(Thomas Gross publication)

IV. Implant clearance and metallurgy (consensus 2009/2010/2012)

C

learance and metallurgy were believed to be important parameters to avoid wear of the components. 67.6% of participants acknowledged that the optimal clearance for hip resurfacing depends on the diameter going from smaller
to higher with larger diameters.

V. ALTR (Adverse Local soft Tissue Reactions)

T

he incidence of adverse local soft tissue reactions (ALTR) does
NOT justify the banning of all MoM hips (89,5%)

ALTR was always seen as a reason for revision by 44% of the surgeons,
sometimes by 36%.
For diagnosing ALTR different exams can be used. Routinely used
methods in the surgeons practice are displayed in the next graph.

VI. METAL IONS
It has been demonstrated that metal ion levels in whole blood, serum and urine are related to local joint levels and are
indicative of the amount of wear of the metal-on-metal bearing surface. Higher ion levels are significantly associated with
clinical problems although clinical problems can still occur with low levels. For most of the surgeons there is enough evidence to set an acceptable level of Cr or Co in blood/serum for well-functioning resurfacings.
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T

ime frame and follow up in time of the level of metal ions is as important as “the level” itself.

I

n the future, Ion testing is believed to be necessary in all patients at routine follow-up by 16%, only in all high risk patients by 23%, in patients with pain or other problems by 32%, or only as a part of a research study by 2%, and in all of
these categories by 27%.

A

s a follow-up of hip resurfacing patients, a yearly follow-up (36%), a two-yearly follow-up (33%), and only when patients
have a problem (28%) when patients have problem seems most indicated.

VII. Activity and sports after hip resurfacing

I

t was generally agreed that the patient with a hip resurfacing can return to impact sports (88%) and that no sports were
absolutely contra-indicated (82%). A failure of hip resurfacing because activity and/or sports is rarely seen (22%). It is important however to wait 3 or 6 months to return to impact sports after hip resurfacing.

M

ost surgeons (65%) see a difference in activity/sports level between total hip arthroplasty and hip resurfacing and do
not allow patients with a total hip to perform impact sports (55%)

VIII. Revisions of Hip Resurfacing

19

R

evision of the acetabular component only was still considered an option in selected cases (43%), while a revision of
the femoral component only, was not advised at all anymore by 54%, in selected cases by 31%.

In case of revision to a total hip arthroplasty, the best bearing and size option are illustrated.

IX. Required Experience

D

ata from the Australian registry have demonstrated unequivocally that operative experience is of paramount importance for hip resurfacing with a 66% higher risk of revision in hospitals with less than 25 hip resurfacing cases
per year.

T

he majority of participants believe that hip resurfacing should be limited to surgeons trained to perform hip resurfacing, high volume hip surgeons and/or experienced hip resurfacing surgeons.

Hip Resurfacing should be limited to:

21

XIV. The Future

I

n order to improve the outcome of resurfacing, the consensus was that improvement of prosthesis designs, of instruments
and training of surgeons were crucial factors. All participants agreed that the three key factors for a successful hip resurfacing were surgical skill and experience, implant design, size and positioning and careful patient selection.
Overall 27% predict their hip resurfacing practice will increase, 20% believe it will decrease, and 24% think it will stay equal
while 20% predict they will be forced to stop.

Which hip prosthesis would you prefer for yourself done by the best surgeon?

Mante and Kalle (Theater Exces) Distribution of Consensus books
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Dear participants,

A

s co-chairmen of the 6th Advanced Resurfacing Course in Ghent, Belgium we hope you all had a stimulating and instructive course, once again. This booklet is a summary of the 2014 Advanced Course Conensus opinions and insights on
technique, education, experience needed, indications, patient follow-up, complications and other items in order to formulate
recommendations for the broader orthopaedic community.
We thank you heartily for your participation in the debate and the consensus.

With kind regards,
The co-chairmen

Dear Colleague, Dear Friend,

F

ollowing the success - both scientifically and socially - of the
vanced Resurfacing Courses, I am pleased that 2014 with the 6th
surfacing Course in the “Old Fishmarket” in Ghent was again a “meeting

previous AdAdvanced Renot to miss”!

The course format remained the same as the meeting always aims to stimulate, educate and instill the most advanced up-to-date information about resurfacing arthroplasty. A prestigious faculty showcased their experience exceeding 15,000 metal-on-metal hip resurfacing arthroplasty procedures combined! Experts addressed the newest insight and bring updates on theory and
practice about resurfacing arthroplasty, making it a not-to-miss forum for orthopedic surgeons.
Pertinent basic science and evidence-based elements were presented together with the faculty’s practical experience in clinical and technical issues. The consensus of the 2009, 2010 and
2012 meeting were challenged and renewed. At the end of the course this “Consensus booklet” is a reflection of the discussions and debates an the ultimate “Global Consensus” which will be put forward as recommendations for the metal-on-metal hip resur facing practice.

We thank you for your active participation in the
6th
Advanced
Resurfacing
Course
and
hope
you
had a wonderful stay in the beautiful city of Ghent.

Warm regards,
Koen De Smet,
Course Chairman
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A MoM Total Hipreplacement / Large Modular Heads
XI
DDENDUM
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S

everal Consensus Questions were produced and asked to the attendees and the
faculty. The answers and percentages of these results are for us of importance because of the large experience with these implants in the audience and the faculty.

T

he incidence of Adverse Local soft Tissue Reactions (ALTR) does NOT justify the banning of all MoM hips (89,5%).

Does the incidence of Adverse Local soft Tissue Reactions justify banning all MoM hips?
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T

he opinion that ALTR does not justify the complete banning of all MoM hips is probably based on the place and use of MoM Resurfacing, but the further discussion illustrates that even the use of large MoM heads total hip replacement is not completely disregarded.

H

ipresurfacing and MoM total hip (Large Head) replacement should be seen as two complete different entities.

Do you think metal-on-metal (MoM) hip resurfacing should be completely separated
from MoM Total Hip (Large Head) replacement?
It is a complete different design and has a different behavior.

T

wice in different sessions of the meeting the opinion on the use of MoM large heads was searched. First more
people still could accept the Large MoM Hipreplacements when design changes would be made, but after
the presentations and discussions about the “true” problems with these procedures, the banning increased to
67%, with still 33% that saw these prostheses used in special cases and/or with some designs or design changes.

Q7: Do you think MOM large head total hip should be completely stopped?

Q41: Is there still a place for large Metal-on-Metal Total hips?
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F

ailures in the large femoral MoM total hip arthroplasties seem to have a clear reason. They seem to
find their origin in the higher friction because of the large heads, but transferring this problem to mainly the taper of the stem. There was a clear insight that with time and evolution a lot of tapers of stems
have changed without taking in account the possible disadvantages when these designs would be used.

Large femoral head MoM THA failures: what is causing the problems in your opinion?

T

here are the same concerns in this regard with tapers/ trunnions in large head metal on poly/crosslinked
poly (MoP / MoXP) in certain designs. Therefore a question about the fear that the same adverse reactions
may occur with large head ceramic heads (today upto 48mm) was asked, even though there have not been
any case reports or scientific proof for this so far. The use of Titanium sleeves in the large ceramic heads together with Titanium stems are advised, possibly producing cold welding and so a much larger taper diameter.

Could the same problem occur with large diameter ceramic heads?
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