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Editorial

Focus on Quality  
Assurance

Klaus-Peter Günther, MD, PhD, holds the 
Chair for Orthopaedics in the Carl Gustav 
Carus Medical School at Dresden Technical 
University and is Medical Director of the 
Orthopaedic Clinic and Outpatient Center 
at the University Hospital. As Chairman 
of the Portal Steering Committee, he is a 
member of the EFORT Executive Commit-
tee. Since 2011, he has been President of 
the German Arbeitsgemeinschaft Endopro-
thetik (Arthroplasty Asso ciation, AE)*. His 
scientific work focuses on issues related 
to clinical efficiency and quality.

Recent media coverage gives the impression that 
arthroplasty is a field dominated by problems. What 
could have given rise to such a lopsided public per-
ception?

Expectations have been raised which cannot always 
be met. For example, in their marketing, some 
implant manufacturers give unrealistic depictions 
of what postoperative activities will be possible. 
Surgeons in Germany are also confronted with a 
competitive environment and some try to position 
themselves with "major successes" from procedures 
which have only recently been introduced. Finally, 
many patients tend to have unrealistic expecta-
tions. They assume that there are procedures which 
permit unlimited demands to be placed on the 
implants with maximum safety and a minimal risk. 
However, even with the most cautious approach, 
the risk of an early revision after arthroplasty is 2 
to 4%. Another factor is the media, which occa-
sionally seize on isolated cases with poor outcomes 
and depict them in a sensationalist manner. Because 
there is no completely safe procedure in medicine, 
undue expectations turn the overall great success 
of arthroplasty into something quite the opposite in 
the eyes of the public.

Let's take a look at professional training. Does it do 
enough in its current form to keep arthroplasty at a 
high level and further reduce the incidence of com-
plications?

Germany does have regulations for specialty train-
ing as part of the continuing medical education, 
thanks to which we have a robust process and 
adequate general conditions, such as those stipu-
lating the number of surgeries which a prospective 
specialist must have performed as a prerequisite for 
formal qualification as an orthopaedic and trauma 
surgeon. However, more and more hospitals are 

Interview

* AE – www.ae-germany.com

Dieter Burkhardt,
Director Sales  
and Marketing

Dear Reader,
Joint Registry data summarize important and neu-
tral findings about the success rates of THA and 
TKA. Even though we keep seeing many countries 
without a registry, there are several initiatives to set 
up regional registries.
After many years of discussion, the German arthro-
plasty registry will finally be set up in 2012. It is an 
important, but by no means the only initiative aimed 
at making arthroplasty even better and safer. This 
is because, in view of the constantly rising numbers 
of cases, we cannot be satisfied even with success 
rates way above 90 percent. The small remaining 
percentage of problem cases means that a sizeable 
number of patients are affected here and now.
Reducing this number is the most important goal 
of all our efforts to achieve even higher quality and 
implant safety. It means we must look at the com-
plex process of arthroplasty as a whole. The training 
of surgeons and surgical personnel plays a crucial 
role here. The Arbeitsgemeinschaft Endoprothetik 
(Arthroplasty Association, AE) has developed and 
put into practice a number of exemplary concepts in 
this area. AE chairman Klaus-Peter Günther explains 
what this involves – among other things – in the 
interview opposite.
These initiatives have one thing in common: they 
are based on the close and trusting collaboration of 
doctors and implant industry. The highest possible 
quality of arthroplasty is our common concern.
"Sharing of the best practice": This is the motto 
of the 14th BIOLOX® symposium – Bearing Surface 
Options in Total Joint Replacement – The Experts 
provide the Evidence. This one and half-day event 
sponsored by CeramTec is being held in conjunc-
tion with the Current Concepts in Joint Replace-
ment (CCJR) – Spring meeting at the ARIA at City-
Center in Las Vegas, Nevada, USA, May 19–20. 
The opportunity to attend both events will realize a 
unique learning experience. I’m looking forward to 
welcome you in Las Vergas.

Sincerely yours,

Dieter Burkhardt
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pulling out of advanced training because they do 
not get paid for it. As a result, something which is 
sensibly regulated in theory is getting ever more dif-
ficult to implement in practice.

How do you see the situation with regard to continu-
ing education itself?

The problem is ensuring consistently high quality 
and creating appropriate general conditions. We 
should bear in mind that colleagues performing 
arthroplasties have to meet certain conditions. It 
should be ensured that they are constantly undergo-
ing continuing education and that this is monitored 
regularly. That is also the goal of the EndoCert initi-
ative** for the establishment of certified arthroplasty 
centers. It would be a condition of certification that 
the clinic conducts continuing medical education 
based on structured plans and that its staff demon-
strably make regular use of the continuing medical 
education offerings.

Continuing medical education of this type is offered 
in German-speaking countries by the AE, of which 
you are President. What is the goal?

The primary goal of the AE is to ensure high qual-
ity training and continuing medical education in 
the field of arthroplasty. For this purpose, it offers 
a structured system of courses for physicians and 
operating room personnel. In so doing, the AE 
differs significantly from other specialist societies 
which generally either focus on a single joint, such 
as the hip societies, or on specific procedures, such 
as the societies for arthroscopy. Our scope extends 
from joint preserving procedures to complex revi-
sion, and includes all joints. Our other quality assur-
ance activities include involvement in the German 
arthroplasty registry and EndoCert, as well as our 
own initiative aimed at optimizing failure analysis.

What is is the motive behind the latter?

Both physicians and industry must learn how to 
handle incidents effectively. The aviation indus-
try, for example, is somewhat ahead of us in this 
respect. They regard the incident primarily as an 
opportunity to improve the process. In the field of 
arthroplasty, joint initiatives have been launched by 
manufacturers, scientists, and surgeons. It is, after 
all, essential for incidents to be recorded in a sys-
tematic manner, which is why standardized require-
ments are necessary. Physicians are often unsure 
how to handle implant retrievals. While there are 
legal requirements, physicians are often not suffi-
ciently aware of them.

Should surgeons be obligated to undergo implant-
specific training, the key idea being "no train, no 
use"?

A new product should only be used if physicians 
and OR personnel have received the applicable 
training. This is a clear criterion for certification 
under the EndoCert initiative we talked about 
previously.

What role can an arthroplasty registry play?

Arthroplasty registries are of no help when analyz-
ing individual incidents. However, they can provide 
early indications of the failure of one or more con-
tributing factors – e.g., a faulty implant or an appli-
cation mistake – if problems occur frequently. For-
tunately, an arthroplasty registry is now also being 
established in Germany.

What is your experience with the increasing time 
pressure in the German healthcare system, about 
which physicians are complaining? Does this have 
any impacts on clinical practice?

There is already a high degree of time pressure 
associated with the introduction of new implants, 
not only from the manufacturer, but also on the 
part of physicians. While the introduction of new 
implants satisfies formal conditions, I would like to 
see a stepwise process required for substantially 
changed or novel implants. This should start with 
testing in selected arthroplasty centers, and only 
thereafter should the implants be released for the 
market. Outside the field of arthroplasty, we are 
also facing increasing problems, with significantly 
higher strain on everyone involved to find the time 
for the necessary internal and external continuing 
medical education programs. ** EndoCert – See also interview with  

 Mittelmeier, MD, PhD, on page 8 

Klaus-Peter Günther,  
MD, PhD
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What are the reasons?

Increasing time pressure is an international prob-
lem, but in terms of its particularly acute nature it 
is typically German . With service-based funding for 
surgical procedures in general, but to a particularly 
large extent in the field of arthroplasty, there is 
increasing pressure to obtain funding based on case 
numbers. Thus, Germany has seen an increase in 
case numbers since the introduction of the DRGs***. 
In countries with other funding systems, such as 
Scandinavia, which adopt a more general society-
based approach, time pressure and case numbers 
are significantly lower. In addition to the demands 
of growing output, job profiles are changing in Ger-
many, leading to an increasing administrative over-
load for physicians. This brings us back to adequate 
continuing medical education: while this should be 
part of the working day, experience shows us that 
it is by necessity taking place increasingly outside 
work hours.

How could this problem be solved?

In my opinion, in addition to attending confer-
ences and courses, e-learning is increasingly play-
ing a significant role. It allows quick access to 
information about techniques during work hours 
and provides an opportunity to assure oneself of 
certain processes before performing surgical proce-
dures. E-learning should provide information which 
is quick to retrieve, succinct, and valid, as well as 
providing an opportunity for personnel to devote 
their attention to medical science information at 
a time of their choosing. The only disadvantage is 
the lack of personal interaction. For me, the ideal 
continuing medical education and advanced train-
ing in the future will combine practical exercises in 
courses which feature personal interaction with an 
information tool based primarily on e-learning. Both 
in EFORT and the AE, we are working on new con-
cepts like this for communicating knowledge.

Does time pressure also have an impact on surgical 
procedures or the choice of implants?

Of course. For example, time savings also played a 
role in the introduction of less invasive procedures. 
However, I think that is legitimate. For any pro-
cedure, it makes sense to consider how the total 
expense can be reduced for everyone involved. Opti-
mizing procedures includes improving the complica-
tion profile, simplifying use, and increasing safety. 
Otherwise, we will not be able in future to satisfy 
the upturn in demand for arthroplasty resulting 
from an increasingly ageing society. The problem is 
that we are frittering away the advantage by start-
ing off a vicious cycle: our payment system is forcing 
us to use time-saving procedures to generate higher 
case numbers in order to keep financial returns at 
a given level. This leads to workflows being consoli-
dated without there being any discernible positive 
change in terms of the time factor.

Doesn't that influence quality sooner or later?

In principle, streamlined processes and quality do 
not need to be mutually exclusive. We know from 
industrial production that a high degree of stand-
ardization simultaneously increases quality and effi-
ciency. That is also our goal in certifying arthroplasty 
centers. However, if surgeons attempt on monetary 
grounds to perform more arthroplasty procedures 
in the time available without optimizing their pro-
cesses, they will run the risk of losing quality. All 
factors should be viewed as related: improving qual-
ity, achieving greater standardization, utilizing clini-
cal pathways, optimizing workflows, and shorten-
ing treatment times and rehabilitation. It will only 
work as a whole process.

***  DRGs – Diagnosis Related Groups

Interview (continued)



5

C
er

aN
ew

s 
1/

20
12

Science

What’s New in Hip Arthroplasty?
Advantages and long-term results of CoC THA 

Experts discussed clinical outcomes of CoC THA at the SICOT, ISTA, SOFCOT 
and SIOT congresses 2011. 

Laurent Sedel (France) reported on advantages of ceramic bearings and his 
clinical results of alumina CoC THA with an overall survivorship of 88% at 20 
years. Ceramic bearings have demonstrated the lowest in-vivo wear rates to 
date of any bearing combination. They have an excellent biocompatibility, a 
better wettability and a greater hardness than metal.

10-year results with CoC THA

Simon Tilley et al. (Australia) evaluated the clinical and radiographic outcome 
of 120 consecutive alumina CoC THA (BIOLOX®forte) in 110 patients. The 
average age was 45 (20–55) years. 4 patients died and 6 were lost to follow-
up. There were no postoperative ceramic fractures. There was an intraopera-
tive ceramic liner chipping in 1 case. The authors reported that the liner was 
changed without any complication. Squeaking was reported in 2 cases. 
No acetabular or femoral osteolysis could be observed at the latest follow-up. 
Wear rates were undetectable. The survival rate was 97.5% at 10 year follow-
up, revision for any reason taken as endpoint.

 The advantages of ceramic-on-ceramic are great. This couple 
does not present any biological adverse effects, no allergic  
response, no elevation of chromium or cobalt in the blood and 
no problems regarding pregnancy or renal insufficiency. 

- Laurent Sedel, MD
In: Researchers tout the advantages of ceramic-on-ceramic hip bearings.  
ORTHOSuperSite; http://www.orthosupersite.com/view.aspx?rid=90278

 Delta ceramic has especially gained increasing use as 
improvement of the ceramic material allows larger femoral 
heads and reduces the risk of ceramic fracture dramatically. 
Prof. Sedel’s data are stimulating the use of this hard-on-hard 
bearing articulation, which is now accepted worldwide as  
material with optimal wear characteristics to achieve excellent 
long-term clinical results. 

- Karl Knahr, MD
 In: Researchers tout the advantages of ceramic-on-ceramic hip bearings. Perspective.  

ORTHOSuperSite; http://www.orthosupersite.com/view.aspx?rid=90278

 Alumina ceramic-on-ceramic bearings in cementless primary 
THA in this series have resulted in good clinical and radiographic 
outcomes with low wear rates and excellent function in the  
demanding younger patient group at 10 years. 

- Simon Tilley, MD

6–11-year results with CoC THA

Jérôme Essig et al. (France) reported on clinical and 
radiographic results of 232 consecutive cementless 
alumina CoC THA (BIOLOX®forte) in 224 patients. 
The mean age was 58 (22–78) years. A 28mm fem-
oral ball head was used in 99% of all cases. Indica-
tions were osteoarthritis (81%) and osteonecrosis 
(13%). The mean follow-up was 9.2 (6–11) years. 
Squeaking was noted in 16 patients (6%) and disap-
peared in 10 patients. 6 hips were revised. Patients 
had to be revised for septic loosening (4), peripros-
thetic fracture (4) and dislocation (1). Ceramic frac-
tures were not observed. No acetabular or femoral 
osteolysis could be detected at the latest follow-up. 
The survival rate was 96.6% at 10 year follow-up, 
revision for any reason taken as endpoint.
This series shows that alumina CoC THA in young 
and active patients avoids the risk of osteolysis and 
improves implant longevity, the authors concluded.

3-year results with larger CoC THA

Suk Kyu Choo et al. (Korea) evaluated clinical and 
radiographic results of 43 CoC THA (BIOLOX®forte, 
BIOLOX®delta) in 40 patients. The average age was 
56 (28–82) years. The indication was osteonecrosis 
in 21 cases. A 36mm femoral ball head was used. 
The minimum follow-up was 3 years. Squeaking was 
observed in 3 patients. The authors reported that 1 
patient had a dislocation after an accident one week 
after surgery. There was no ceramic fracture. 
No osteolysis or aseptic loosening could be observed 
at the latest follow-up. 

Cementless CoC THA – More stability 
with screws?

In the 2/2010 issue of CeraNews we reported 
on findings of a prospective study by a German 
research group* confirming that the stability 
of pressfit cups is not enhanced by the use of 
screws. 

Now, Christophe Chevillotte et al. (France) pre-
sented 10-year results of 51 CoC THA without screw 
fixation and 49 CoC THA with the use of screw 
fixation. The aim of this retrospective study was to 
evaluate acetabular implant migration, osteolysis, 
radiolucent lines and ossifications in order to answer 
the question whether screws are useful for the fixa-
tion of the acetabular component in cementless pri-
mary CoC THA. Patient demography and implant 
sizes were comparable. The clinical and radiographic 
results in this series did not show any superiority of 
the screw fixation of pressfit cups (p>0.05). 
The authors concluded that a ceramic-on-ceramic 
bearing can be used reliably with a pressfit fixation 
without additional screws.

* Jäger M et al. Migration pattern of press fit cups in the presence of stabilizing screws.  
 Abstract F 240, EFORT, Madrid, 2–5 June 2010 
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Large diameter MoM THA

Alfredo Carfagni et al. (Italy) reviewed clinical and radiographic results of a 
study with more than 100 patients and the international literature in order to 
answer the question whether there are indications for large diameter MoM THR 
yet. The authors noted that the risks of systemic effects and local metallosis 
have been discussed in recent years. For younger patients they found the risk 
too high relative to the advantages. However, their clinical and radiographic 
results showed a long-term success of the large diameter MoM THA in patients 
older than 65 years. The authors noted that larger MoM THA is possibly useful 
in patients over 65 with high functional demands. 
On the other hand, large diameter ceramic femoral ball heads could easily sub-
stitute metal femoral ball heads, the authors concluded. 

Long-term results of CoP vs. MoP THA –  
An age and gender matched comparison

Gregory Klingenstein et al. (USA) analyzed 31 matched pairs of ceramic 
fe moral ball heads (BIOLOX®forte) and metal femoral ball heads in combination 
with conventional PE liners. In all cases a 28mm femoral ball head was used. 
The mean age of the patients was 54.5 ± 8.5 (23.3–65) years. The average fol-
low-up was 17 ± 2.1 (12.8–20) years and 14.1 ± 2.6 (10–19.1) years. The mean 
wear rate for the CoP group and the MoP group was 0.086 ± 0.046mm/year 
and 0.137 ± 0.052mm/year, respectively (p<0.001). There were no revisions 
due to osteolysis or aseptic loosening in the CoP group. Acetabular osteolysis 
was observed in the MoP group. 3 cups had to be revised.
The survival rate (Kaplan-Meier) for revision due to mechanical failure in the 
CoP group and the MoP group was 100% and 90.3%, respectively. 

 The low mean wear rate of ceramic compared to metal in 
this study is consistent with previously published laboratory 
reports. There was no revision for loosening or osteolysis in 
the ceramic group, with 100% survivorship for revision due to 
mechanical failures, which demonstrates superior durability of 
this material compared to metal femoral heads. The strength  
of this study is that this is the first long-term report comparing 
ceramic and metal femoral heads against conventional polye-
thylene using a matched-pair analysis in young patients. 

- Gregory Klingenstein, MD

Hemiarthroplasty: Mid-term results  
of a ceramic bipolar system 

Antonio Olmeda et al. (Italy) reported on clini-
cal and radiographic results of a CoC bipolar head 
(BIOLOX®DUO system) in patients with femoral neck 
fractures. The authors pointed out that femoral 
neck fractures currently represent one of the serious 
problems for the Italian National Health Service in 
terms of treatment and costs. They noted that con-
ventional bipolar heads mainly fail due to PE wear 
and that a ceramic bipolar system can prevent this 
complication. From 2005 to 2010, the CoC bipo-
lar system was implanted in 375 patients with a 
mean age of 81.5 (51–98) years. The assembling of 
the implants was easy and no additional time was 
required for the operation, the authors reported. At 
minimum follow-up of 6 months, pain was absent or 
mild in 84.9% of cases. Patients returned to normal 
life in 82% of cases. There were no implant-related 
complications or adverse events associated with 
ceramics. 
The ceramic bipolar system BIOLOX®DUO appears 
to be safe and clinically useful in a mid-term fol-
low-up and further investigations are necessary in 
order to evaluate long-term results, the authors 
concluded. 

The ceramic bipolarsystem BIOLOX®DUO consists of an outer shell (BIOLOX®forte, outer diameter from 42mm to 56mm, in 1mm steps), 
a 28mm femoral ball head (BIOLOX®forte or BIOLOX®delta) and a polyethylene fixation ring.
Further information is available on the Surgical Live Training DVD that you can order using the enclosed order form.

Source: CeramTecSource: CeramTec

Science (continued)

 The main cause of bipolar head failure 
is due to polyethylene wear that leads to 
a grip of the inner head with the external 
cup. Ceramic-on-ceramic bipolar heads 
can prevent this complication and allow 
extending the life of the prosthesis quite 
as long as a THA, with a less invasive and 
a cheaper surgery. 

- Antonio Olmeda, MD
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What’s New in Total Knee Arthroplasty?

Metal hypersensitivity in patients with TKA

Domenico Tigani et al. (Italy) evaluated the prevalence of hypersensitivity 
to metals in patients with TKA in a retrospective case control study. They 
compared the results of 20 individuals with no implants, 27 patients with a 
stable TKA and 47 patients with a failed TKA. The prevalence of positive patch 
testing was significantly higher in patients with TKA. No differences were 
observed between patients with stable or failed TKA. The authors reported 
that 15% of the individuals with no implants showed a positive patch testing 
for at least one metal. Patients with a stable TKA showed a higher preva-
lence of positive patch testing for vanadium compared to individuals with no 
implants. The authors reported that these findings confirm a higher preva-
lence of positive patch testing in patients with TKA compared to the nor-
mal population. They pointed out that the presence of symptoms of metal 
hypersensitivity in patients before surgery should be taken into account as a 
potential risk factor for TKA failure. 
The authors concluded that ceramics may be a solution for such patients.

1-year results with a ceramic femoral component

Mario Manili et al. (Italy) evaluated the PE wear in cemented TKA with a 
BIOLOX®delta femoral component*. Between 2007 and 2010, 10 patients 
received this implant. The average follow-up was 12 months. All patients 
showed an increase of the functional scores. No radiolucent lines were observed 
at the interfaces (ceramic-cement, cement-bone). The CT analysis showed no 
signs of scratches or gaps in the PE. There were no implant-related complica-
tions or revisions. 
The radiographic and CT results in this short follow-up period demonstrated 
that cemented TKA with a BIOLOX®delta femoral component* constitute an 
excellent solution to wear problems, the authors concluded. 

 Ceramics therefore may be a solution for patients with 
allergies to implant materials and may have an improved 
resistance to wear, followed by reduced aseptic loosening 
rates. 

- Domenico Tigani, MD

1-year minimum results with a ceramic 
femoral component

Also Francesco Benazzo et al. (Italy) reported on 
clinical and radiographic outcomes of TKA with the 
BIOLOX®delta femoral component*. 110 TKA were 
performed in 108 patients (81 females, 29 males) 
with an average age of 67.7 ± 5.9 years in 7 European 
centres. The minimum follow-up was 12 months. The 
functional scores improved significantly compared to 
the situation before surgery. No implant-related com-
plications or failures were observed. 
The authors concluded that these short-term clini-
cal and radiographic outcomes in the use of the 
BIOLOX®delta femoral component in TKA are very 
promising. 

Intraoperative view of the BIOLOX®delta femoral component*.  
Source: With kind permission of Francesco Benazzo, MD, Clinica  
Orthopedica e Traumatologica, Università degli Studi di Pavia Founda-
zione IRCCS, Policlinico San Matteo (Italy)

 The introduction of alternative materials, 
as ceramic, is important because it allows  
the reduction of polyethylene wear … and 
represents a solution for the growing problem 
of metals hypersensitivity. 

- Francesco Benazzo, MD

References:
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Choo SK et al. Short Term Result of 36mm Femoral Head Ceramic on Ceramic Total Hip Athroplasty. Poster 34, ISTA, 24th Annual Congress, Bruges (Belgium), 20–23 September 2011
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Klingenstein G et al. Long-Term Survivorship and Wear Rates of Ceramic and Metal Femoral Heads on Conventional Polyethylene in Young Patients: A Matched Pair Analysis. Abstract 620, ISTA, 
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* Multigen Plus Total Knee System (Lima Corporate)
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Interview

What are your goals for your term as president?

The central theme on which we want to focus in conjunction with my col-
leagues Christoph Josten, MD, PhD (German Society of Traumatology, DGU), 
and Andreas Gassen, MD (Professional Association of Orthopaedics and Trau-
matology, BVOU), in 2012 is the immanent conflict of the principles of qual-
ity, ethics and efficiency. The problem lies in substantially increasing quality, 
especially in the perioperative and early post-op periods, in a reproducible man-
ner throughout Germany to achieve strict conformity and without short-term 
changes to the legal framework.
Thus, for musculoskeletal trauma, a formidable trauma network based in par-
ticular on structural quality is already being established. This will certainly result 
in valuable approaches to the continued improvement of trauma care.
The EndoCert initiative was developed to establish a quality assurance model 
for arthroplasty similar, for example, to the one which already exists for tumor 
centers. The quality of care will be assured and improved based on the quality 
of structures, process, and outcomes. It is essential that this should help us to 
achieve benefits for the patients.

What will that look like in practice?

It starts with a catalog of minimum structural requirements for a clinic practic-
ing major joint arthroplasty. Interaction between the surgery unit and other 
departments such as anaesthesia and radiology must follow clearly defined 
quality conventions. For example, findings must be evaluated within strictly 
defined time frames and x-ray imaging must really meet certain criteria so that 
the quality of the implantation procedure can also be verified reliably. Standards 
are being developed for a large number of subprocesses, ranging from docu-
mentation to follow-up. However, the standards will become simpler and more 
transparent for those involved thanks to the standard.
It cannot be the goal that every clinic needs to develop its own processes to 
ensure high-quality workflows. In future, standards could be agreed which sim-
plify workflows, increase safety, reduce administrative costs, and create trans-
parency – for everyone involved.

Wolfram Mittelmeier, MD, 
PhD, is the Director of the 
Ortho paedic Clinic and Out-
patient Center at Rostock  
University as well as being 
President of the German  
Society for Orthopaedics 
and Orthopaedic Surgery 
(DGOOC) for 2012 and of 
the German Society for  
Ortho paedics and Trauma 
Surgery (DGOU) for 2012.

Setting far-reaching quality standards

Germany could soon have new quality assurance steps aimed  
at providers of joint replacement. In addition to the arthroplasty 
registry, a tool used for the continuous monitoring of the quality 
of outcomes, EndoCert, the certification program of the specialist 
societies for orthopaedic surgery, is aimed at establishing an-
other pillar in quality assurance. 
The EndoCert process could be used to ensure certified process 
and structural quality for arthroplasty centers. In this respect, 
it is the declared goal of the specialist societies to promote the 
certification of arthroplasty centers on a voluntary basis with 
an established quality standard and thus to achieve further im-
provement in patient care. This will involve analyzing the entire 
care process, defining the qualifications for users and structural 
quality for medical institutions, and following tried and tested 
standards. 

CeraNews spoke with Wolfram Mittelmeier, MD, PhD, President of the 
DGOOC and the DGOU for 2012, and one of the founders of the initia-
tive, about his goals for the coming year and his ideas on quality assur-
ance within the field. 

Does the qualification of physicians and OR staff 
have a role to play?

Of course. Medical devices and technologies must 
only be used if training has demonstrably been 
provided in handling them. The motto "no train, 
no use" applies to everyone, from the surgeon to 
the OR nurse. But this must not mean only apply 
to the usual, one time demonstration of an implant 
system. A valid, good "training status" must be 
attained and maintained, comparable to an athlete. 
It cannot be that a surgeon only performs arthro-
plasties very rarely. We rely on a minimum number 
of arthroplasties which the participating clinics will 
commit themselves to observe. A surgeon acting as 
a lead physician responsible for a procedure must, 
for example, perform at least 50 hip or knee arthro-
plasties per year. Those performing revisions must 
demonstrate that they perform 100 arthroplasties 
per year for the joint concerned. These are what we 
call Lead Surgeons. They must be clearly appointed 
and associated with the center.

Your clinic and some others have already tested this 
process in the pilot phase. What have been your 
experiences?

We started the first pilot run at Rostock University 
in 2007 and were then able to get the participants 
from the Conference of Tenured Professors of 
Orthopaedics and the DGOOC to assist in further 
developing the system. An expert panel from the 
German Society for Orthopaedics and Orthopaedic 
Surgery coordinated by K.-P. Günther, MD, PhD, 
has been examining the further development of 
quality criteria since 2009 and is also engaged in 
a Germany-wide review of the system at what are 
known as the pilot clinics. A certification board (H. 
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Haas/Bonn, W. Mittelmeier/Rostock) regularly checks the incoming evaluations. 
The first pilot phase has been completed and evaluated.
The second pilot phase, which is ongoing, includes a broad range of surgical 
institutions such as private clinics and is about to be completed. I am hoping 
that we will be able to launch the program officially in the spring of 2012.

Does EndoCert specify clinical pathways or specific workflows for arthroplastic 
care?

Structures should be aligned and recommendations for optimal workflows 
should be developed – depending on the conditions associated with the respec-
tive level of care. That begins with process flows in the OR and extends to setup 
and teardown, as well as to rehabilitation care. The surgical procedure itself 
remains in the hands of the surgeon.
We only specify the criteria that will be verifiable. Industry and surgeons alike 
are required to ensure a high standard. However, we must remain aware that 
maintaining such a high standard of quality requires a process of rethinking and 
adjustments within institutions.

Are there documents or descriptions regarding the EndoCert process which you 
could make available to clinics within and outside Germany?

There is a complex data collection form, which was developed by an expert 
panel and which is currently in the final stages of revision to incorporate experi-
ences from the pilot phases. The form describes the detailed requirements. It 
is anticipated that the data collection form will be made available through the 
scientific society (the DGOOC) once the second pilot phase has been completed 
successfully.

Will there be certification after completion of the pilot phase and how is this 
supposed to look?

One should think of something like the established certification processes from 
industry. There is an annual external audit performed by independent experts. 
These check whether the requirements for quality structures have actually been 
implemented and are being met. If the review raises no problems, a certificate 
is issued and is extended on an annual basis. Recertification by independent 
experts is performed after set intervals.
Certification should demonstrate that good subjective and functional outcomes 
are achieved for the patient. Before each surgery, immediately afterward, and 
one year later, a catalog of criteria which is as strict and conclusive as possible 
will have to be used to check what level of objective quality has been achieved 
and what level is subjectively perceived by the patient. We also want to use the 
information gained to further develop our system in a dynamic fashion. We 
must constantly check which criteria are more important and which are perhaps 
dispensible. 

In which direction might this develop?

For the future and to improve quality in our field, I would like there to be a 
capability for highly realistic OR staff training simulations such as those that 
have long been used for aircraft pilots. Today, we are investing a great deal in 
documentation and billing processes, but far too little in simulation and training 
models of this type. We have to train so that we also can respond appropriately 
in difficult or unexpected situations. We would therefore also have to be able 
to simulate complications. However, that remains something for the future and 

for now is not a part of the actual core of our initia-
tive. EndoCert doesn’t primarily aim to ensure that 
we work increasingly quickly and cost effectively, 
but that we have a more structured, simplified, and 
safer approach, the top priority of which is to be 
able to avert risks and avoid complications. Today, 
we spend a lot of money on the treatment of com-
plications. The better we are able to avoid them, 
the more we can save within our healthcare system.
EndoCert can probably also indirectly help in the 
consistent handling of retrieved implants by apply-
ing the quality requirements stipulated by the Ger-
man Medical Devices Act.
It is still the case that too few implant retrievals are 
properly archived and – particularly in the case of 
early failures – analyzed in a consistent manner. Val-
uable information might be gained for all involved 
and for improvements to implants, while drawn-
out legal proceedings may in some cases also be 
avoided.

What plans do you have to establish EndoCert firmly 
in the clinic landscape?

Basically, participation is voluntary. This calls on the 
personal responsibility of the clinics and physicians. 
The EndoCert process must establish itself and be 
adapted to future developments as required. Payors 
will also benefit from our quality initiative without 
having to participate actively themselves. I believe 
that the existence of this initiative alone and its 
realistic prospects for implementation have built 
up a certain amount of pressure. This is evidenced 
by the almost daily telephone calls from interested 
colleagues who would like to find out more. Per-
sonally, I have gotten the impression that many col-
leagues will participate in this initiative. 
Furthermore, EndoCert is not competition for the 
arthroplasty registry but is rather a highly valuable, 
in fact indispensable, addition. Uniform quality 
standards help improve quality conditions as early 
as during the perioperative phase, while the regis-
try is more for the detection of potential increased 
implant failure rates via revision surgeries.
This form of quality assurance is supported by the 
DGOOC with the collaboration of our colleagues in 
trauma surgery through the DGOU and the profes-
sional association, the BVOU.
The future of the above quality initiatives for our 
field should in my opinion be placed under the aus-
pices of the DGOU in the medium term. However, 
for practical implementation, existing established 
professional certification institutions will be indis-
pensable, as will appropriately formed consulting 
panels which include all participants, including 
industry.
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Tribology overview

Theofilos Karachalios (Greece) reported on the 
problem of wear and the bearing couple materials 
polyethylene (PE), crosslinked polyethylene (XPE), 
metal and ceramics. Karachalios voiced the criti-
cism that despite an abundance of research results 
related to tribology problems, long-term clinical 
results are lacking. Therefore, constant critical scru-
tiny is necessary to ascertain whether data from 
the laboratory can be applied as-is to actual clinical 
practice. He raised the concern that the use of new 
materials and procedures results in new biological 
problems, something which is discussed primarily 
in the context of resurfacing and the trend toward 
larger diameter ball heads. It cannot be denied that 
there is a certain amount of pressure from industry 
to introduce new products, while the cost effective-
ness of modern implants in the context of limited 
healthcare system budgets is not yet proven. While 
there is also a need for modern bearing couples for 
elderly patients, patients must also be provided with 
realistic information about all treatment options 
and the sensible use of the implant. 

Crosslinked polyethylene (XPE)

While conventional PE has proven itself in clini-
cal practice, it is subject to load-dependent wear. 
Crosslinked polyethylene has resulted in a further 
significant reduction of wear and has thus paved 

the way for implantation in young, active patients. 
A variety of XPEs based on different manufacturing 
processes are now on the market and aim to strike 
a balance between strength, resistance to wear and 
elasticity. The addition of antioxidants is a new and 
highly promising approach to prolonging survival 
time. There are conflicting results regarding the bio-
logical activity of the wear particles in the nanometer 
range, which are smaller than those from conven-
tional PE. On the one hand, in-vitro studies show 
that small XPE particles cause mild bone resorption, 
while other studies have concluded that XPE parti-
cles exhibit the same biological activity as PE par-
ticles. Other studies came to the conclusion that 
macrophages are primarily stimulated by XPE wear 
particles and that more inflammatory mediators are 
released than with conventional PE. Furthermore, 
biological reactions to wear particles vary a great 
deal from individual to individual. Karachalios indi-
cated that some experts are critical in their evalua-
tion of the mechanical characteristics of XPE. These 
characteristics could make XPE inserts more suscep-
tible to fractures, which have been reported in publi-
cations. Therefore, the use of thin-walled XPE inserts 
and constrained inserts as well as malpositioned 
components must be avoided. While conventional 
PE has remained a "forgiving" material, when using 
XPE it must be ensured that implants are correctly 
positioned. Most of the clinical results involving XPE 
have been reported in conjunction with metal femo-
ral ball heads, while only a few results are available 
for ceramic femoral ball heads.

Metal-on-metal (MoM)

MoM bearing couples exhibit differences in terms 
of their material, macrogeometry (diameter and 
clearance), microgeometry (surface topography) 

EFORT

 In-vitro findings do not always translate into 
clinical success.  

 - Theofilos Karachalios, MD

Highlights of the 12th EFORT Congress

More than 6,500 physicians and scientists from 90 countries 
took part in the 12th EFORT Congress, held June 1–4, 2011 in 
Copen hagen. After last year's success, another "Tribology Day" 
reflected the great importance attached to tribology. Karl Knahr, 
MD, PhD (Vienna) once again acted as chairman. Tribology con-
tinues to be one of the most frequently discussed topics in the 
field of arthroplasty. As patients are becoming younger and 
life expectancy is increasing, calls for bearing couple materials 
which are resistant to wear and tear are getting louder. In their 
presentations, experts repeatedly stressed in this respect that 
alongside parameters such as design, wear characteristics and 
head diameters, the correct implantation technique also plays a 
decisive role for the quality of outcomes.

Source: CeramTec
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and fluid film formation. While larger diameter 
femoral ball heads result in less wear, metal wear is 
biologically active, with potential consequences as 
significant as apoptosis. Local tissue damage due to 
metal reactivity was evident, primarily when malpo-
sitioning caused excessive wear; on the other hand, 
metal sensitivity occured regardless of the quantity 
of particles. The latter manifested itself in the form 
of lymphocyte stimulation with subsequent bone 
loss. Particularly with resurfacing, pseudo-tumor 
formation is marked and is under scrutiny. Known 
systemic effects include elevated serum and urine 
metal ion levels and deposition in organs. A poten-
tial carcinogenic risk cannot ultimately be assessed.
Existing study data for modern MoM implants are 
not conclusive due to limited patient numbers and 
due to the fact that in most cases the follow-up 
period was less than 10 years. In view of the fact 
that the latency period for tumors is more than 20 
years, longer follow-up studies with large patient 
populations are required to permit an evaluation 
of the risk of carcinogenicity. The umbrella term 
ARMD (Adverse Reaction to Metallic Debris) covers 
metallosis, pseudo-tumors and ALVAL (Aseptic Lym-
phocytic Vasculitis Associated Lesions).

Ceramic-on-ceramic (CoC)

The CoC bearing couple exhibited the least 
amount of wear. It is characterized by its low level 
of surface roughness, its hardness and excellent 
fluid film formation. The result is a high level of 
wear resistance. Correct implant positioning is 
necessary to avoid any negative impact on the 
clinical outcome. In this respect, Karachalios 
pointed out the "chipping" problem, which may 
occur during surgery when positioning ceramic 
inserts. Noise only occurred in fewer than 1% of 
cases. It has many reasons, but they have now 
been identified. Impingement, edge loading and 

disrupted fluid film associated with malposition-
ing play a role, as does the vibration behavior of 
the stem, in which case there is evidence that this 
is a design-specific problem. Karachalios stated 
that the BIOLOX®delta 4th generation ceramics 
have largely consigned implant fractures as a 
complication to history. However, great caution 
needs to be exercised both when handling the 
ceramic components during surgery and implant-
ing the acetabular cup in the correct position. 
If these principles are followed, ceramics is the 
material of the future.

Oxinium™*

Karachalios remarked that hip simulator results 
with Oxinium femoral ball heads in combination 
with PE and XPE exhibit less wear than the MoP 
bearing couple. However, there have only been 
a few clinical results thus far. He reported on the 
first results from his own prospective, randomized 
study with Oxinium femoral ball heads (28mm, 
32mm), which exhibited lower wear rates than 
CoP or CoXPE. On the other hand, there have been 
reports of severe damage to Oxinium femoral ball 
heads in patients who have experienced recurrent 
dislocations.

Ceramic-on-metal** (CoM)

CoM bearing couples also have only preliminary, 
short-term clinical results available, albeit with a 
robust body of experimental data. Clinical studies 
are currently in process to evaluate the performance 
of the CoM bearing couple.

Focus on bearing couples

John Fisher (UK) spoke about the effect of femoral 
ball head size and material on the onset of wear. He 
asserted that hard-on-hard bearings (CoC, MoM) 
exhibit less wear with increasing head diameter. In 
the hip simulator, the 4th generation CoC bearing 
couple (BIOLOX®delta) clearly exhibited the lowest 
level of wear, with a volume 50 times lower than 
was observed with the MoXPE bearing couple. The 
CoM bearing couple** still has critical metal wear 
compared with the CoC bearing. However, he con-
siders the possibility of combining a large ceramic 

femoral ball head (36mm) with a relatively small 
metal acetabular cup in Asian patients of small 
build to be an advantage. Nevertheless, the pri-
mary goal must be optimal function and prolonged 
longevity. In any case, this requires an optimal posi-
tioning of the acetabular cup. Otherwise, the wear 
rate will be drastically increased.

Karl Knahr (Austria) highlighted the risk of fractures 
and noise associated with CoC bearing couples.  
Thanks to developments in the materials used in  

 If these principles are followed, ceramics is the material 
of the future.  

 - Theofilos Karachalios, MD

*  Oxinium™ is a trademark of  
 Smith&Nephew

**  CoM-articulation, Pinnacle®  
 CoMplete Acetabular Hip  
 System, DePuy Orthopaedics Inc.
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femoral ball heads, the risk of fracture associ-
ated with ceramics has fallen from 0.02% for 
BIOLOX®forte to 0.002% for BIOLOX®delta, as evi-
denced by the complication figures from CeramTec. 
The fracture rate for ceramic inserts is 0.024% and, 
as with the femoral ball heads, depends a great deal 
on handling and positioning of the implant. Should 
a fractured ceramic femoral ball head nonetheless 
occur, it can be replaced with a BIOLOX®OPTION 
revision ball head from BIOLOX®delta. 
The incidence of noise phenomena is 0.3–30%. This 
range results from issues related to definitions, as 
well as from failure rates for individual implants. 
These are attributable to friction-induced vibration 
phenomena resulting from the fluid film being torn 
off due to an unfavorable acetabular cup position 
and microseparation or impingement. However, 
faulty coupling between the femoral ball head and 
insert also plays a role, as does stem design. Noise 
phenomena may occur with all hard-on-hard bear-
ings. An awareness of the material is important to 
ensure the correct approach when positioning the 
femoral and acetabular components, as well as 
when handling the femoral ball head and acetabu-
lar insert during implantation. 

John Skinner (UK) started by pointing out that 
MoM bearing couples are used in 35% of all hip 
replacements in the USA. It is mostly younger 
patients who are treated with MoM. He painted 
a critical picture of the biological activity of metal 
ions and their local and systemic effects, which are 
being reported with increasing frequency. Preserva-
tion of the femoral bone is initially possible, above 
all in the case of resurfacing, and experienced sur-
geons have been able to achieve good long-term 
longevity rates. However, the MoM bearing couple 
is very sensitive to malpositioning, which causes 
high metal ion levels and related consequences. 
In this case, revisions involve substantial bone loss. 
Therefore, patients in the USA must undergo a 
check-up including testing to determine their ion 
levels and an MRI every 5 years. The problem is a 
complex one, since implant failure appears even 
with optimal positioning and little wear. Women are 
more often affected by this problem, not infrequently 
with a lymphocyte-mediated immune response. 

According to Skinner, MoM resurfacing is prob-
ably suitable for selected patients and experienced 
surgeons, but a 36mm CoC or CoP bearing cou-
ple is preferable for standard cases. He wondered 
whether, given the body of data on MoM bearing 
couples, it was really worth the risk of getting an 
unhappy patient.

Johan Kärrholm (Sweden) examined the long-term 
results with PE acetabular cups. Wear generation is 
the result of multiple factors and depends on tri-
bological parameters in vivo, specifically patient, 
material and usage related factors. Furthermore, the 
effects of PE particles in the body depend on indi-
vidual immunological processes. Hence, prognoses 
are not simple. His own RSA study involving 201 
UHMWPE acetabular cups shows increased wear 
in male patients, as well as with higher activity, 
younger age and sterilization with ethylene oxide. 
An evaluation of XPE is problematic, even using 
RSA, because the radiologic resolution is inadequate 
given the limited linear wear. Furthermore, particles 
cannot be detected either as plasma levels or using 
other imaging processes. The revision rate is still 
too low to provide sufficient retrieved implants for 
study.

Revision strategies after ceramic fractures

Luigi Zagra (Italy) explained the mechanisms 
behind implant failure, with a particular focus on the 
fracture of ceramic components. In this respect, he 
addressed the issue of implant positioning. Ceram-
ics react to increased edge loading or subluxation 
with unwanted noise phenomena and with effects 
up to chipping at the edges of the insert or femoral 
ball head fractures. The strategy for revision in case 
of ceramic failure includes aggressive debridement 
of particles, synovectomy and jet lavage, as well as 
the implantation of suitable implants. The ceramic 
femoral ball head can be replaced with a ceramic 
revision ball head with a modular taper adapter 
(BIOLOX®OPTION). In this case, the femoral taper 
should not be severely damaged. If the modular 
acetabular cup remains in situ and has not loosened, 
a new PE liner can be used. Under no circumstances 
should a metal femoral ball head be used due to 
the risk of metallosis resulting from residual ceramic 
particles.

 Large head diameters made from metal 
should no longer be used. 

- John Skinner, MD

EFORT (continued)

Ceramic revision ball head 
BIOLOX®OPTION (CeramTec)
Source: Knahr K, Pospischill M. 
Strategies for Head and Inlay 
Exchange in Revision Hip 
Arthroplasty, in: Chang JD, 
Billau K (eds). Bioceramics and 
Alternative Bearings in Joint 
Arthroplasty, Steinkopff-Verlag 
2007:275–280. With kind per-
mission of the Springer-Verlag
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10-year results with CoC THA due to  
osteonecrosis of the femoral head

Kyung-Hoi Koo (South Korea) pointed out that 
osteonecrosis of the femoral head is the most com-
mon diagnosis for hip replacement in Asia. Because 
it is mainly younger patients who are affected by 
this condition, particular attention must be paid to 
implant longevity. He reported on the initial results 
from his own study in which he followed up on 124 
BIOLOX®delta CoC bearing couples (with a total 

of 210 THA – 32mm, and 99 THA – 36mm). There 
were no fractures and no cases of squeaking over a 
16 month follow-up period. There were reports of 3 
dislocations and 2 cases of clicking noises. 
In his own personal experience, there is no perfect 
bearing couple, but the CoC articulation is the least 
problematic bearing. 

 

Other papers

MoM hip resurfacing (MoM HR)

At this year's EFORT Congress, much attention 
was devoted to hip resurfacing. There was 
spirited discussion of findings with regard to 
clinical practice and fundamental research.

Andrew G. Cobb (UK) and Thomas Poulsen (Den-
mark) reported on basics and the latest scientific 
findings for MoM HR. Clinical outcomes in terms 
of quality of mobility, activity and longevity are 
good. Revision rates have been cut from 13% to 
2% in recent years due to improvements in iden-
tifying the indication for HR and better implanta-
tion techniques. The speakers mentioned two 
recent groundbreaking publications.1 Unfavorable 
predictors included secondary osteoarthritis associ-
ated with dysplasia or osteonecrosis of the femoral 
head, a small acetabulum, female gender and an 
age of over 65 years for men and over 55 years for 
women. In view of the known flat learning curve, 
the increased incidence of femoral neck fractures, 
and the increased metal wear in case of malposi-
tioning, MoM HR should only be performed by 
surgeons who are conversant with the procedure. 
Until the mechanisms behind ARMD are explained 
these implants will remain under close scrutiny. In 
addition, due to the fact that there are significant 
differences between the implants offered by vari-
ous manufacturers, registry data should be tracked 
closely.

There have thus far been few MoM HR stud-
ies investigating implant orientation and its 
potential impact on linear wear.

Azad Hussain (UK) was analyzing the linear wear 
in relation to acetabular orientation (inclination or 
anteversion) in 70 MoM HR implants post retrieval. 
The acetabular cups which displayed morphologi-
cal signs of edge loading exhibited 20 times more 
metal wear, with significantly increased cup incli-
nation (54° vs. 45°) and anteversion (22° vs. 15°). 

The correct positioning of components is a critical 
determinant for ensuring optimal contact between 
bearing surfaces and lubrication conditions in order 
to limit wear.

Darren Ebreo (UK) reported on a series of 22 
MoM HRs performed by one surgeon with an aver-
age follow-up of 3.2 (2.4–5) years. The average age 
of the patients (12 male, 10 female) was 56 (44–
69) years. In the group of 11 patients with a cup 
inclination of over 50° there was evidence of sig-
nificantly elevated serum chromium (146 nmol/L) 
and cobalt (245 nmol/L) ion levels versus the group 
of 11 patients with a cup inclination of under 50°  
(92 nmol/L for chromium and 110 nmol/L for 
cobalt).
It is precisely because high levels of metals in the 
body have a toxic effect and could trigger immu-
nological reactions, the effects of which remain 
indeterminate, that care must be taken to ensure a 
suitable inclination.

Arne Borgwardt (Denmark) studied a randomized 
group of 60 patients who had undergone cement-
less CoC THA (alumina ceramic), had been given a 
cementless MoM bearing couple (large diameter), 
or had undergone an MoM HR, for allergic reac-
tivity for up to 3 years after implantation. To this 
end, elaborate serum level testing was performed to 
detect metal ions and immune response cytokines in 
the body. Significantly higher metal ion levels were 
measured in patients with large diameter MoM 
implants. One of these patients exhibited a hyper-

1 Corten K et al. Hip resurfacing 
arthroplasty: current status and 
future perspectives. Eur Cell Mater. 
2011;15(21):243–58 

Carrothers AD et al. Birmingham hip 
resurfacing: the prevalence of failure. 
J Bone Joint Surg [Br] 2010;92-B: 
1344–50.

 The correct implant orientation will help to ensure that 
wear occurs within the bearing surfaces, maintaining an 
optimal lubrication regime and low wear. 

- Azad Hussain, MD

 Ceramics seems to be the least bad articulation. 

- Kyung-Hoi Koo, PhD
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sensitivity reaction of unclear origin to metal after 3 
years accompanied by relatively high serum metal 
ion levels.

Gill Harinderjit (UK) explained the many nega-
tive predictors for MoM HR. A multivariate analysis 
involving 206 patients (124 male, 82 female) and a 
3 year follow-up was performed to identify major 
factors related to high wear rates and thus a high 
and potentially harmful level of metal exposure of 
the body. The EBRA method was used for radiologi-
cal assessment of implant position. 
The study concluded that the selection of an exces-
sively small femoral ball head resulting in a small 
head/neck ratio, as well as an acetabular cup incli-
nation outside the recommended range of 40° ± 
10°, had the greatest influence on metal wear. In 
order to preserve acetabular bone, there is a ten-
dency to select smaller components. However, 
this results in a low head/neck ratio and thus in an 
excessively restricted range of motion, impinge-
ment, edge loading and increased wear. 
According to Harinderjit, cobalt ions have a more 
toxic effect than do chromium ions. 

Harinderjit cited the results from another study to 
show that there is a positive correlation between 
narrowing of the femoral neck by more than 10% 
after MoM HR and the tendency to select smaller 
components, and that there is thus also a posi-
tive correlation with female gender and increased 
metal wear. 
214 patients with an average age of 54.1 (13–73 
years) who had had MoM HR mainly due to pri-
mary osteoarthritis underwent follow-up after an 
average of 4.3 (2–10) years. 6 different MoM HR 
implants were used. Patients with higher wear 
rates for cobalt and chromium exhibited narrow-
ing of the femoral neck of over 10% significantly 
more frequently. Overall, narrowing of the femoral 
neck occurred in 75% of all cases, while narrowing 
in excess of 10% occurred in 6% of cases. There 
were multiple reasons for this, including impinge-
ment, osteolysis, impaired perfusion and even 
changes in tissue pressure in the environment sur-
rounding the implant. 
Therefore, if there is evidence of bone loss in the 
femoral neck region upon follow-up, this can be 
interpreted as an indicator of increased metal wear 
and such cases require close monitoring.

Large diameter MoM bearing couples

Megan Hadley (UK) reported on new hip simula-
tor protocols for the in-vitro measurement of metal 
wear. Frequently, in-vitro wear measurements are 
not reproducible in vivo since testing in the labora-
tory is performed under optimal conditions. 
A hip simulator test was used to analyze 4 groups 
of a 36mm MoM bearing couple which varied in 
terms of cup inclination and motion patterns ver-
sus a 28mm MoM bearing couple under standard 
conditions. Both an increase in inclination angle 
and the use of different gait patterns resulted in sig-
nificantly lower gravimetric mass loss in the 36mm 
MoM bearing couple than in the 28mm MoM cou-
ple. Hence, even under extreme conditions, a larger 
head diameter may significantly reduce the amount 
of wear.

It has yet to be adequately explained whether 
revision of a symptomatic MoM large diameter 
implant is followed by a reduction in metal ion 
levels (chromium and cobalt) or whether the 
amount of residual metal debris in the tissue 
remains at the same level over a prolonged 
period.

Darren Ebreo (UK) presented new findings in this 
respect. He started by explaining that the advan-
tages of large diameter metal ball heads, such as 
low wear rate, anatomical reconstruction, protec-
tion against dislocation and a high degree of mobil-
ity, contrast with the disadvantage of a large num-
ber of metal particles, which have been blamed for 
hypersensitivity reactions, tissue toxicity, osteolysis, 
aseptic loosening and carcinogenicity. 
44 revisions of large diameter MoM implants 
(38mm THA, HR) were subjected to histological 
analysis due to presumed metallosis after a mean 
survival time of 4.8 (1.4–7) years. In 42 cases, a 
metal allergy, metal toxicity, or a foreign body reac-
tion were identified. A return of serum metal ion 
levels to within normal limits was observed within 
one year after revision. 
It was shown for the first time that serum metal 
ion levels fall after revision of a symptomatic large 
diameter MoM implant.

EFORT (continued)
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10-year results with MoM THA  
in 1,121 patients

Fabian von Knoch (Switzerland) reported on radi-
ological and clinical results from 1,270 MoM THA 
(28mm, high carbon). 
Between 1994 and 2004, 1,121 patients (57% 
male, 43% female) underwent surgery mainly to 
treat primary osteoarthritis (80%) in one insti-
tution. After a mean follow-up of 6.8 years, the 
probable survival rate was determined (using the 
Kaplan-Meier method). This was 91% after 10 
years for the acetabular cup and 96% for the 
femoral stem. The reasons for revision included 
aseptic loosening in 63 cases (5%), infections in 8 
cases, periprosthetic fractures in 8 cases, disloca-
tion in 8 cases, pain of unclear origin in 7 cases and 
acetabular cup fractures in 4 cases. The study did 
not identify any significant influence on longevity 
from demographic factors, implantation factors, or 
surgi cal techniques. 
Von Knoch concluded that the second genera-
tion MoM bearing couple does not offer any major 
advantages over other bearing couples, but is asso-
ciated with the risk of potentially harmful metal ion 
levels and can therefore only be recommended with 
provisos.

Ultrasound diagnostics for MoM  
bearing couples with ARMD

Various diagnostic imaging procedures are 
used to investigate complaints of an unclear 
nature after MoM implantation. The efficacy 
of diagnostic ultrasound in cases of ARMD 
has been demonstrated for the first time in a 
recent study.

Kiran Singisetti (UK) started by explaining the 
problems associated with ARMD. The complex 
pathogenetic mechanisms require further research, 
but diagnostic assessment also presents difficulties. 
Ultrasound diagnostics was evaluated in a study 
which involved 35 patients in whom ARMD was 
confirmed clinically and histologically after MoM 
bearing couple implantation. Extra-articular fluid 
accumulation was present in 33 (94.3%) of the 
patients; in most cases this was found in combina-
tion with iliopsoas and trochanteric bursitis. Extra-
articular echogenic responses were detected in 31 
(88.6%) of the patients. Over a period of several 
months, progression of the changes was observed 
in 5 patients, while 1 patient was found to have 
converted from non-echogenic to echogenic joint 
effusion. 

For a conversant user, ultrasound is a reliable, non-
invasive and cost effective method for the detection 
of ARMD. 
According to Singisetti, diagnostic ultrasound is 
used routinely in his clinic as a screening method 
for patients with complaints of an unclear nature 
after MoM implantation.

8.5-year results with MoM, MoP and  
CoC bearing couples in a hip system

Ingrid Milosev (Slovenia) reported on results with 
MoM (low carbon), MoP and CoC (BIOLOX®forte) 
bearing couples implanted in 474 patients in 487 
THA performed between 01/2000 and 12/2002. 
The modular acetabular cup and femoral stem were 
identical in all cases. After a mean follow-up of 8.5 
(6.9–9.9) years, the overall revision rate was 3.7%. 
The revision rate was 8.7% for MoM, 4.1% for CoC 
and 1.5% for MoP. The MoM group had the high-
est revision rate due to aseptic loosening.
In the CoC group, patients mainly experienced 
secondary insert fractures due to improper handling 
when the liner was inserted into the cup. 
To conclude, the MoP bearing couple can be recom-
mended as a solution for older, less active patients, 
while the CoC couple is recommended for younger 
active patients. 
It was noted from the audience that the CoC THA 
used in this study was one with a sandwich design.

Immunological reactions: comparison  
of MoM and CoP bearing couples

Hypersensitivity reactions to metal wear are 
reported as a cause of osteolysis associated with 
MoM bearing couples. Evidence-based data for 
a correlation of this nature remains insufficient 
for low-carbon MoM bearing couples. 

In this respect, studies of retrieved implants con-
ducted by Thomas Repantis (Greece) have pro-
vided new findings. He analyzed retrieved implants 
from 20 MoM bearing couples (low carbon) and 13 
CoP bearing couples for a hypersensitivity immune 
response in the periprosthetic tissue. The reason for 
all of the revisions was aseptic loosening. Control 
samples from primary implantations and tissue sam-
ples from the revisions were subjected to histologi-
cal and immunohistochemical analysis. 
The 13 CoP bearing couples did not exhibit any 
parti cular reactions. 
The 20 MoM bearing couples (low carbon) exhibi-
ted extensive necrotic areas and fibrin exudates, 
which were not to be found in either the CoP bear-
ing couples or the control samples. Diffuse perivas-
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cular lymphocytic infiltration was significantly more 
pronounced than was the case with the CoP bear-
ing couples. There were more T cells detected than 
B cells. 
Thus, there is a demonstrable correlation in patients 
with MoM bearing couples (low carbon) between 
hypersensitivity reactions to metal wear and osteo-
lysis with resultant implant loosening.

7-year results with CoP,  
MoP and MoM THA

Kristian Bjorgul (Norway) randomized 396 
cemented THA with CoP, MoP or MoM (high car-
bon) bearing couples and a 28mm femoral ball 
head. An alumina ceramic femoral ball head was 

used for the CoP bearing couple. A full PE acetabu-
lar cup was used for the MoP and the CoP THA.
After 7 years, there had been 10 revisions, of which 
6 occurred in the MoM group (3 infections, 2 cases 
of aseptic loosening, 1 case of septic loosening), 3 
in the MoP group (infection, dislocation, pain) and 
1 in the CoP group (infection). Radiologic findings 
were available for 335 hips. Periacetabular radiolu-
cent lines measuring over 1mm were detected in 
19 of 110 MoM hips and 5 of 112 CoP hips, while 
none were detected at all in the MoP group. Only 
in the MoM group did 2 patients need to undergo 
revision surgery for acetabular cup loosening. 
Bjorgul concluded that the MoM group should 
therefore be monitored closely for signs of aseptic 
loosening.

Clinical results with ceramics

15-year results with CoC THA 

James Buchanan (UK) reported on a series of 626 
CoC THA (28mm, with a total of 467 BIOLOX®forte 
and 169 BIOLOX®delta) with HA coated compo-
nents, with more than 15 years of follow-up for 
the BIOLOX®forte implants. The patients under-
went annual clinical and radiologic follow-ups. 
Aseptic loosening was only observed in 3 of the 
THA (2 stems, 1 cup). Dislocation occurred in 6 of 
the THA due to malpositioning. Ceramic fractures 
occurred in 3 femoral ball heads and 2 inserts from 
BIOLOX®forte, but none occurred in BIOLOX®delta 
implants. Neither osteolysis nor any form of particle-
related disease were observed. At the time of the 
final follow-up 91% of the patients had an HHS 
of at least 90 points. Lower scores were primarily 
attributable to other medical problems.
It was hoped that ceramic implants would offer a 
hard-on-hard bearing couple with a high degree of 
wear resistance without the metal-associated prob-
lems of MoM bearing surfaces. The expectation was 
confirmed in this study, while the potential hazard 
of fractures was significantly reduced with the 4th 
generation ceramics (BIOLOX®delta).

8.5-year results with CoC THA  
in patients < 60 years

Jérôme Essig (France) conducted a retrospective 
study involving a consecutive series of 265 cement-
less CoC THA (BIOLOX®forte) with a mean follow-
up of 8.5 (5–11) years. The average age of the 
patients was 58 (22–78) years. 28mm femoral ball 
heads were used in 99% of the cases. Continuous 
clinical and radiological follow-up was possible in 
224 patients (232 hips). 
The survival rate with the endpoint of all revisions 
was 96.6% after 10 years. Infections were identi-
fied in 4 cases, a periprosthetic femoral fracture in 
4 cases and dislocation in 1 case. Aseptic loosen-
ing and ceramic fractures were not observed. No 
wear, osteolysis, or other particle-related diseases 
could be detected. The mean HHS was 97.3 points. 
A noise phenomenon (squeaking) occurred in 16 
cases (6%) without there being any malpositioning. 
In 10 cases, the noise disappeared over time. 
Essig concluded that the wear-resistant CoC bear-
ing couple in this series proved itself effective in a 
younger patient population. 

 Ceramic-on-ceramic is a reliable selection of bearing 
surfaces in patients of any age and either sex.  

- James Buchanan, MD

 This series demonstrates that the im-
plantation of an ana tomic cementless HA 
arthroplasty with an alumina bearing in 
a young and active patient prevents the 
risk of wear and osteo lysis and improves 
durability over time.  

- Jérôme Essig, MD

EFORT (continued)
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3-year results with CoC THA

Raghu Raman (UK) reported on clinical, functional, 
and radiological results from 319 consecutive CoC 
THA (BIOLOX®delta, 92% 36mm, 8% 40mm), with 
a follow-up of at least 32 months. The stem and cup 
were HA coated. The average age of the 302 patients 
was 64.9 (11–82) years. All of the arthroplasties were 
performed by 3 surgeons in one institution. 
No dislocations or acetabular cup migration were 
observed. There were no ceramic fractures and no 
noises. CT failed to detect any wear. The clinical and 
functional scores were within a very good range. 
A significant improvement in hip range of motion 
was observed. The mean cup inclination was 47.4° 
(37°–65°). 
The survival rate with the endpoint of aseptic loos-
ening was 100%.

3-year results with the BIOLOX®OPTION 
ceramic revision femoral ball head system

Jean-Yves Lazennec (France) reported on the clini-
cal results from 42 hip revisions in 39 patients with 
an average age of 59.2 years. The stem was left 
in situ and the BIOLOX®OPTION ceramic revision 
femoral ball head was used. A 32mm femoral ball 
head was used in 26 cases and a 36mm femoral ball 
head in 16 cases. 
After a follow-up of at least 3 years, neither ceramic 
fractures nor noise phenomena were observed. 
Serum titanium ion levels were measured to detect 
any possible wear in the titanium shell; the results 
remained below the detection threshold. In 2 cases, 
dislocation occurred due to reduced offset. Lazen-
nec pointed out that if the stem position is unsuit-
able, dislocation may occur again after the femoral 
ball head has been replaced. 
Overall, revision with this system is recommended if 
treatment with ceramic is desired and if the stem is 
firmly anchored and can be left in situ.

What should the optimal "safe zone"  
in THA look like?

Bearing couples react to the malpositioning of 
components. The consequence is uneven load, 
which results in increased particle generation 
and undesirable reactions. This relationship 
must be examined in a more differentiated 
manner. The "safe zone" must be adapted to 
each individual patient. The overall orienta-
tion of the THA components to one another 
("common version") should be considered 
and not just the positioning of the acetabular 
cup. Surgeons can improve the quality of their 
outcomes by self-moni toring, according to a 
majority consensus. 

Charles Bragdon (USA) reported on results from 
a multicenter study with 482 patients from a total 
of 12 centers in the USA, Mexico and Europe. The 
specified safe zone for acetabular cup implantation 
was 5°–25° for anteversion and 30°–45° for incli-
nation. The measured mean anteversion from all 
cases was 16° ± 9° and the mean inclination was  
43° ± 7°. A total of 71% of all anteversions and 
55% of all inclinations were within the safe zone. 
On average, 41% of all implants met both criteria, 
with the best clinic 57% conformant and the poor-
est only 17% conformant. There was clearly a large 
amount of variation in acetabular cup orientation, 
even between centers with high case numbers. 

Thomas Geraint (UK) described the influences on 
acetabular cup orientation and their consequences. 
The concept of a "safe zone" for the acetabular 
cup with regard to resistance to dislocation, good 
functional outcomes and reduced revisions was 
the starting point for the study. 681 THA were 
examined in 7 centers prospectively and evaluated 
at a mean follow-up of 7 years. Dislocation was 
observed in 22 cases, while revision was required 
in 8 cases. Experienced surgeons had a higher rate 
of acetabular cup positions in the "safe zone". BMI, 
patient sex and surgical approach had no effect on 
the results. Overall, there was a broad spread of 
inclination and anteversion measured by EBRA, but 
no relationship between acetabular cup orientation 
and dislocation, functional score, or revisions could 
be identified. Thus, acetabular cup orientation on its 
own is not a predictor for implantation outcomes. 
The concept of a "safe zone" should be expanded 
to include the principle of "common version", in 
other words the orientation of the stem and cup to 
each other.

Henrik Malchau (USA) pointed out the signifi-
cance of correct surgical technique. Above all, hard-
on-hard bearing couples should be implanted with 
great precision and reproducible outcomes. 

 The results of this study show an excel-
lent clinical and functional outcome and 
support the use of a fully coated prosthesis 
with ceramic bearing couples.  

- Raghu Raman, MD
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He studied 2,061 hip arthroplasties (THA and HR) 
performed by 7 different surgeons between 2004 
and 2008. Using the Martell Hip Suite, acetabu-
lar cup positions were identified on postoperative 
X-rays. This identified an inclination of 30°–45° and 
an anteversion of 5°–25° as a "safe zone". The 
evaluations were presented to surgeons. Between 
2009 and 2010, another 385 hip arthroplasties 
performed by the same surgeons were analyzed. 
According to the first evaluation, 49% of all acetab-
ular cups were within the safe zone for both criteria. 
According to the second evaluation, a significant 
improvement was seen in inclination but antever-

sion was observed to be worse. Overall, there was a 
7% increase in the number of cups with the desired 
orientation in both planes. 
Malchau stressed that making surgeons aware of 
the quality of their own surgeries by evaluating 
results is a suitable method for improving the long-
term outcomes from hip replacement surgeries.
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 Whatever you do, do it correctly.  

 - Henrik Malchau, PhD

EFORT (continued)
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News from the field of knee arthroplasty

Implant design and material play a role in the 
gene ration of wear and thus in the longevity of 
a knee replacement. Based on simulator studies, 
Aaron Essner (USA) showed that fixed bearings 
generate less wear than mobile bearings and that 
there are substantial differences between the 
various XPE implants. Both factors must be taken 
into consideration in the development of knee 
implants. 
Essner stressed the need for uniform testing pro-
tocols within the field of wear research and for 
verification of the results in clinical use, ideally using 
registry data.

Third-body wear

An in vitro study showed for the first time that 
cement particles may significantly increase 
wear in unicompartmental knee arthroplasties.

Most knee implants are fixed with bone cement. 
Third-body wear resulting from residual bone or 
cement particles is a problem. This is particularly 
true for minimally invasive techniques, which pro-
vide a limited intraoperative overview. 
Christian Schröder (Germany) checked this in a 
simulator study based on the example of unicom-
partmental knee arthroplasty. 
The addition of bone particles did not result in 
any substantial change in terms of wear in the PE, 
whereas cement particles increased wear by more 
than 5-fold. Schröder stressed that it is extremely 
important that all cement particles be removed dur-
ing implantation in order to avoid increased wear 
which may lead to premature loosening of the 
endoprosthesis.

Another in-vitro study demonstrated under 
third-body wear conditions that wear on PE 
inserts in conjunction with the ceramic femoral 
component from BIOLOX®delta* is significantly 
lower than is the case with a metal femoral 
component (CoCrMo).

Carmen Zietz (Germany) performed in-vitro test-
ing to determine whether cement particles (30µm) 
influence metallic and ceramic (BIOLOX®delta)* 

bearing components on a PE surface. Both bearing 
components exhibited significant changes to the PE 
surface. However, the wear in the metal femoral 
component was significantly higher due to con-
comitant surface damage (scratches) than the wear 

in the ceramic (6.4 ± 0.9mg vs. 2.6 ± 0.4mg per 
million cycles). There was no evidence of surface 
damage on the ceramic component. 
Thus, ceramic is a highly promising material for 
knee arthroplasty.

2-year results with BIOLOX®delta  
femoral components*

Implantation of a Multigen Total Knee System* with cera mic femoral component 
in a 75 year-old female patient. Implantation was indicated due to predominantly 
medial and retropatellar gonarthrosis. X-ray findings 2 years after surgery show 
the implant to be firmly seated, with no signs of loosening. 
Source: Philipp Bergschmidt, MD, University Orthopaedic Clinic, Rostock (Germany)

Ceramic femoral shield 
for the Multigen Total 
Knee System*

* Multigen Plus Total Knee System (Lima Corporate)

 With regard to anti-allergic properties, ceramic femoral 
components are promising products for TKR.  

- Carmen Zietz

Source: CeramTec
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Philipp Bergschmidt (Germany) reported on the 
radiological and clinical outcomes from femoral 
resurfacing made from BIOLOX®delta ceramic*. In 
an international, prospective multicenter study, 108 
patients underwent 110 cemented TKA in 7 clinics 
in 3 countries. The functional scores improved sig-
nificantly 2 years after surgery compared with the 
baseline preoperative status. No specific signs of 
loosening or migration were observed. There were 
no implant-related revisions. 

Bergschmidt indicated that surgical technique 
must be followed carefully when implanting a 
ceramic femoral component.

The report was compiled in cooperation with 

Martin Ihle, MD, Berlin
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Erratum

Professor Binazzi’s statement on PE liners 

In the lead interview in the 1/2011 issue of Cera-
News we put up a question quoting Professor 
Rober to Binazzi as follows: 
”We keep seeing patients with maximum polye-
thylene wear and surgeons in Europe still use metal 
with polyethylene. This is unacce ptable.” 

This statement by Prof. Binazzi, printed in Ortho-
paedics Today Europe*, referred to a report of Dr. 
George Tsakatos on the degradation of PE at 13 
to 14 years postoperatively in a young population 
(mean age 54 years) with dysplastic arthritis of the 
hip. (see George Macheras, Stefanos Koutsostathis, 

Stamatios Papadakis, Spyros Galanakos, George 
Tsakotos. Arc2f acetabular component: sudden 
onset of rapid and massive polyethylene insert wear 
in long term observation. Abstract N° F242 – EFORT 
2010).

The quote did not represent Professor Binazzi’s 
views correctly. It has to be placed in the appro-
priate context: ”In young, dysplastic patients we 
keep seeing cases with maximum polyethylene 
wear and surgeons in Europe still use metal with 
polyethylene. This is unacceptable.”
* OTE July/August 2010, page 10

Acronyms: 

ALVAL = Aseptic Lymphocytic Vasculitis Associated Lesion

ARMD = Adverse Reactions to Metal Debris

Co = Cobalt

CoC = Ceramic-on-Ceramic

CoCr = Cobalt-Chrome

CoCrMo = Cobalt-Chrome-Molybdenum

CoM = Ceramic-on-Metal 

CoP = Ceramic-on-Polyethylene

CoXPE = Ceramic-on-XPE

DDH = Developmental Dysplasia of the Hip

HA = Hydroxyapatite

HHS = Harris Hip Score

HR = Hip Resurfacing

ICP-MS = Inductively Coupled Plasma-Mass Spectroscopy

MIS = Minimally Invasive Surgery

MoM = Metal-on-Metal

MoP = Metal-on-Polyethylene

MoXPE = Metal-on-XPE

PE = Polyethylene

THA = Total Hip Arthroplasty

TKA = Total Knee Arthroplasty

UHMWPE = Ultra High Molecular Weight Polyethylene

XPE = Crosslinked Polyethylene

EFORT (continued)

 Being inert, ceramic implants offer a 
solution in cases of hypersensitivity to 
metals.  

- Philipp Bergschmidt, MD
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5–10-year results with CoP vs. MoP THA

Zhanjun Shi et al. (China) presented the clinical 
and radiographic results of alumina ceramic femo-
ral ball heads (BIOLOX®forte) and metal femoral ball 
heads in combination with conventional PE liners. 
142 THA (116 patients) were performed between 
1997 and 2002. The average age was 51.1 years. All 
patients were treated with the same hip system. 57 
patients (72 THA) were followed up. The mean fol-
low-up was 7.2 (5–10) years. The mean wear rate for 
the CoP group and the MoP group were 0.09mm/y  
and 0.12mm/y, respectively. There were no revisions 
at the latest follow-up.

2–4-year results of CoC THA

Bolong Kou et al. (China) reported on clinical 
and radiographic results of 102 alumina CoC THA 
(28mm, 32mm, BIOLOX®forte). From 2006 to 2011, 
76 patients (56 male, 20 female) were treated with 
a CoC bearing couple. 26 patients received a bilateral 
THA treatment. The mean age was 43.58 ± 10.30 
(27–61) years. Diagnoses were mainly avascular 
femoral head necrosis (55 hips), femoral neck frac-
ture (10 hips), DDH (3 hips) and others (8 hips). The 
mean follow-up was 25.8 (3–57) months. 
No dislocation or migration occurred. There were no 
ceramic fractures. No acetabular or femoral osteoly-
sis was observed at the latest follow-up.

Failure analysis of MoM THA

Qi Wang et al. (China) evaluated reasons for fail-
ures of 505 MOM THA which were performed 
between 2007 and 2010. 7 failures of MoM THA 
were observed. The reasons for revision were infec-
tion (2), periprosthetic facture (2), and acetabular 
component loosening (3). In the cases of cup loos-
ening, one case showed severe osteoporotic bone 
around the acetabulum. In another case the patient 
had an extremely hard bone at the bony acetabu-
lar ring. Consistent groin pain due to cup migra-
tion was seen in one patient. The authors concluded 

The COA invited the presidents and senior experts 
from almost 100 foreign academic organizations 
and medical institutions such as the AAOS, APAS, 
CSOS, EFORT, HSS, ISAKOS, SICOT, SRS etc. The 
guests shared a very high level of academic lectures 
and discussions with their Chinese counterparts. 
The 13th Annual Meeting of the Asia-Pacific Arthro-
plasty Society (APAS) was also held during the con-
gress in Beijing.
The most important topics in the area of hip arthro-
plasty included the following:
• The choice of the bearing surface 
• Long-term results with different bearing surfaces
• Large bearing diameters
• Adverse reactions to metal debris (ARMD)
• Failure analysis in MoM THA and hip resurfacing

Richard Rothman (USA) discussed the current 
situation and future trends in THA. Chitranjan 
Ranawat (USA) reported on modern trends in THA 
bearings. Luigi Zagra (Italy) gave an overview on 
European experiences with THA bearings. Philippe 
Hernigou (France) presented excellent clinical 
results with the CoC bearing couple in decreasing 
the cumulative long-term risk of dislocation. Lau-
rent Sedel (France) reported extensively on the 
excellent biocompatibility and the comprehensive 
40-year clinical experience that is now available for 
CoC bearings. In his view the CoC bearing couple is 
the best option for young patients.

COA

Highlights of the 6th International 
Congress of the Chinese Orthopaedic 
Association (COA) in Beijing (China)

December 1–4, 2011

11,357 orthopaedic surgeons from 48 countries attended the 
meeting which is the second largest orthopaedic congress in  
the world. 10,897 of them were from China. The educational  
program included 1,796 presentations in Chinese, 403 in English 
and 2,777 poster presentations. 

Yan Wang, MD, Presi-
dent of the Chinese 
Orthopaedic Association 
(COA), on the Opening 
Ceremony of the 6th  
International Congress 
of the COA

Opening Ceremony of the COA Congress 2011
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that at this short follow-up time, no revisions for 
osteolysis, soft tissue damage or pseudotumor were 
observed in this series. Longer follow-up is needed 
to evaluate the long-term performance of these 
MoM THA.

Cementless CoC THA for Crowe IV  
dysplastic hips

There are still only very few reports on CoC bearings 
implanted in dysplastic hips. 
The report by Yonggang Zhou et al. (China) 
focused on clinical experience with cementless alu-
mina CoC THA (BIOLOX®forte) in dysplastic hips. In 
32 patients with Crowe IV DDH, 43 implantations 
were performed between January 2007 and Octo-
ber 2010. The mean age was 31.44 ± 7.86 (22–49) 
years. In 41 cases CoC was used, in 2 cases a PE 
liner was implanted. The patients were treated with 
a 28mm ceramic femoral ball head. The mean fol-
low-up was 25.81 ± 9.72 (13–59) months. 
In the CoC group acetabular fracture occurred in 
one case, but the fracture healed and the acetabu-
lar component was stable at the latest follow-up. 
In the observation period no implant-related failure 
was observed. 
The authors concluded that in most patients with 
Crowe IV DDH a treatment with CoC THA (28mm) 
is possible. CoC THA in this series achieved in good 
clinical and radiographic outcomes. Long-term 
results are necessary to confirm these promising 
results.

43-year-old female with Crowe IV DDH, post-op X-ray after surgery. 
Both hip joints were treated simultaneously with a cementless CoC 
THA (28mm, BIOLOX®forte), stabilized with screws. 
Source: Yonggang Zhou, MD, Surgeon-in-chief, Department of Orthopaedics, 
The Chinese General Hospital of the People’s Liberation Army, Beijing (China)

Beijing Declaration: The International President Forum at the COA 2011 Beijing Congress is committed to work on a global 
strategy and technology to unite the resources and musculoskeletal expertise around the world to meet the challenge of an 
aging population and the rampant threat of road trauma epidemic, natural disaster and emerging infection. 
The specific areas of focus are: Cooperation, Advocacy, Research, Education, Patient CARE.

Post-op X-ray 4 years after surgery: Cup and stem were 
stable and well osteointegrated, with no signs of radio-
lucent lines or osteolysis. The patient was fully satisfied 
with the clinical outcome. 
Source: Yonggang Zhou, MD, Surgeon-in-chief, Department of 
Orthopaedics, The Chinese General Hospital of the People’s Libera-
tion Army, Beijing (China)

COA (continued)

Source: Orthonline
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Levels of metal ions after MoM THA

Yi Zeng et al. (China) investigated 51 large diame-
ter MoM THA which were performed in 42 patients 
between June and August 2007. The mean follow-
up was 4 years. The radiographic analysis revealed 
no radiolucent lines or osteolysis. There was no 
dislocation, migration or implant loosening. The 
authors determined the levels of cobalt and chro-
mium in serum and urine using inductively coupled 
plasma mass spectrometry (ICP-MS). 
They observed that metal ion concentrations dra-
matically increased after surgery, with a peak at 
1 year postoperatively. They found median serum 
levels of cobalt and chromium of 51.56 nmol/L 
and 70.2 nmol/L respectively. The metal ion 
concen trations of cobalt and chromium in urine 
also signifi cantly increased to 81.25 nmol/L and  
58.72 nmol/L respectively. The authors reported 
that after the peak the metal ion levels in serum and 
urine decreased slowly. 
Concern remains, however, regarding possible bio-
logical effects of the metal ions that these bearings 
release. Metal ion levels in serum and urine and 
possible long-term side-effects have to be moni-
tored, the authors concluded. Longer follow-up is 
needed to evaluate the long-term performance of 
MoM THA in this series.

References:

Kou BL et al. Clinical results of CoC THA in 102 cases. Abstract 12865 
(Chinese), COA, Beijing, 1–4 December 2011

Shi ZJ et al. Mid-term results of the cementless Zweymüller hip system. 
Abstract 4570 (Chinese), COA, Beijing, 1–4 December 2011

Wang Q et al. Causes of failed MoM THA. Abstract 7811 (Chinese),  
COA, Beijing, 1–4 December 2011

Zeng Y et al. Clinical outcome of large diameter MoM THA. Abstract 
13570 (Chinese), COA, Beijing, 1–4 December 2011

Zhou YG et al. The necessity and possibility of CoC THA for Crowe IV 
DDH patients. Abstract 8354 (Chinese), COA, Beijing, 1–4 December 2011

Event

The use of ceramics in Turkey  
is increasing exponentially

On the occasion of the 22nd Turkish National Congress of 
Orthopaedics and Traumatology which was held in Antalya 
(Turkey) on October 31–5 November, 2011, CeramTec 
invited leading experts in the field of arthroplasty to a 
round-table meeting. 

The discussion was focused on bearing couples and the 
use of ceramic bearing surfaces in THA in Turkey. Mazhar 
Tokgozoglu, MD (Hacettepe University of Ankara), chair-
man of the round-table meeting, emphasized that there is 
a known fact that the use of ceramics in THA in Turkey is 
increasing exponentially. 

In this context, Remzi Tözün, MD (Acibadem Maslak Hos-
pital Istanbul) presented his comprehensive clinical experi-
ence of nearly 791 cases in which he used different types 
of ceramics. 

Tribology in hip and knee arthroplasty will also be among 
the highlight topics of the 14th EFORT Congress* which will 
be held June 5–8, 2013, in Istanbul.

In the next issue of CeraNews (2/2012) we will give 
a detailed report on the role of ceramics, arthro-
plasty trends and “hot topics” of discussion in THA 
in Turkey.

* http://www.efort.org/communications/statements_08.aspx

Mazhar Tokgozoglu, MD,  
Hacettepe University Faculty 
of Medicine, Department  
of Orthopaedics and Trauma-
tology, Ankara (Turkey)

Remzi Tözün, MD, Acibadem 
Maslak Hospital, Director  
of the Department of Ortho-
paedics, Traumatology and  
Arthroplasty, Istanbul (Turkey)
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Award

Fritz Thorey, MD, PhD, Assoc. Professor 
was Assistant Medical Director of the 
Department for Reconstruction and Arth-
roplasty in the Orthopaedic Clinic at Hano-
ver Medical School from 2009 to 2011. 
Since July 1, 2011 he has been Head for 
Hip Arthroplasty and Reconstruction of 
the ATOS Clinic Heidelberg. He continues 
to have close scientific links with Hanover 
Medical School and is involved in various 
hip arthroplasty and hip reconstruction 
projects. He is a member of the Ameri-
can Academy of Orthopaedic Surgeons 
(AAOS), the German Society for Orthopa-
edics and Orthopaedic Surgery (DGOOC) 
and the German Arthroplasty Association 
(AE). He is also an instructor in minimally 
invasive hip arthroplasty, revision arthro-
plasty, and hip arthroscopy, providing trai-
ning in these specialist fields to colleagues 
on the national and international level. 
Fritz Thorey, MD, PhD, Assoc. Professor 
has delivered approximately 140 lectures 
at international conferences and has pub-
lished over 50 specialist papers.

Contact:
Fritz Thorey, MD, PhD 
Center for Hip, Knee and Foot 
Surgery, Sports Traumatology 
ATOS Clinic Heidelberg
Bismarckstr. 9–15
69115 Heidelberg
Germany
Phone: +49 6221 983 190
Fax: +49 6221 983 199
e-mail fritz.thorey@atos.de 
www.zentrum-hueft-knie-fusschirurgie.de

Heinz Mittelmeier Research Award for Hip Revision

At the German Congress for Orthopaedics and Trauma Surgery 
(DKOU) held in Berlin in October 2011, the German Society for 
Orthopaedics and Orthopaedic Surgery (DGOOC) awarded the 
Heinz Mittelmeier Research Award for Hip Revision to Fritz  
Thorey, MD, PhD, Assoc. Professor (ATOS Clinic Heidelberg).  
He earned this distinction for his retrospective study entitled 
"Early results of revision hip arthroplasty using a ceramic revi-
sion ball head." The prize, which is endowed with an award of 
5,000 euros, was donated by CeramTec.

Fritz Thorey, MD, PhD, and colleagues analyzed the radiological findings from 
hip revisions performed using the BIOLOX®OPTION ceramic revision ball head 
in a substantial series comprising 91 patients. The average patient age was 
64 years. The indications were primarily acetabular cup loosening, as well as 
infection, noises, instability, and ceramic fractures. The revisions involved the 
implantation of a CoC articulation for 58 patients and a CoP articulation for 33 
patients. In all cases, a 32mm femoral ball head was used. All of the patients 
exhibited significant improvements in pain and functional scores. No signs of 
loosening, noises or ceramic fractures were identified. No implant related revi-
sions occurred. 
The study provided convincing results using the ceramic revision ball head in 
a relatively large patient population after an average follow-up of 2 years. All 
patients remain under observation for the purpose of obtaining long-term 
results.

Bibliography: 

Thorey F1, Sakdinakiattikoon M2, Thiengwittayaporn S2, Windhagen H3.  
Early results of revision hip arthroplasty using a ceramic revision ball head.  
Seminars in Arthroplasty 2011;22(4):284–289
1 Center for Hip, Knee and Foot Surgery, Sports Traumatology ATOS Clinic Heidelberg 
2 Department for Orthopaedics, Bangkok Metropolitan General College, Bangkok/Thailand 
3 Orthopaedic Clinic at Hanover Medical School 

Prof. Fritz-Uwe Niethard (German Society for Orthopaedics and Trauma Surgery),  
Fritz Thorey, MD, PhD, Assoc. Professor, and Heinrich Wecker (CeramTec) after the  
award ceremony (left to right)
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Call for papers
The German Society for Orthopaedics and 
Orthopaedic Surgery (DGOOC) will also be 
awarding the Heinz Mittelmeier Research 
Award together with a 5,000 euro endowment 
in 2012. The research prize, which is donated 
by CeramTec GmbH, is awarded to clinicians, 
engineers or scientists up to 40 years old for 
outstanding contributions to research and 
development in the field of bioceramics and 
problems associated with arthroplasty wear 
and tear, as well as with regard to clinical 
results from ceramic implants.

Submissions to the DGOOC 
must be postmarked August 31, 2012 
or before. 

The prize will be awarded at the German Con-
gress for Orthopaedics and Trauma Surgery 
(DKOU), to be held October 23–26, 2012 in 
Berlin.

For further details on the 
application process:

Deutsche Gesellschaft für Orthopädie 
und Orthopädische Chirurgie e.V. (DGOOC)
Langenbeck-Virchow-Haus
Luisenstr. 58/59
10117 Berlin
Germany
Phone: +49 3084 71 21 31
Fax: +49 3084 71 21 32
e-mail: info@dgooc.de
www.dgooc.de

Download the BIOLOX® 
app on your smart-
phone or tablet!*

You can use the new BIOLOX® app to access 
information on BIOLOX® implants quickly and 
from anywhere. What needs to be borne in 
mind when handling and implanting ceramic 
components? Which bearing couple can be 
used in the rare event of a ceramic fracture? 
With this app, you can find the answers to 
questions like these and lots of further infor-
mation.

The BIOLOX® app can be downloaded for free 
from the App Store.

Category: Medicine
Version: 3
Size: 369 MB
Language: English

* Compatible with iPhone 3GS, iPhone 4, iPhone 4S, iPod Touch  
(3rd generation), iPod Touch (4th generation) and iPad. Requires  
IOS 4.0 or later.

Apple, the Apple Logo, iPhone and iPad are trademarks of Apple Inc. 
Registered in the U.S. and other countries.

Read CeraNews online: www.ceranews.com
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14th BIOLOX® Symposium 2012

Javad Parvizi, MD

A Perfect Match
BIOLOX® Symposium and CCJR  
meet in Las Vegas

CeramTec Medical Products would like to invite the readers of 
CeraNews to participate in the 14th BIOLOX® Symposium (Bear-
ing Surface Options in Total Joint Replacement: The Experts 
Provide the Evidence) in Las Vegas, USA, on May 19–20, 2012. 
For the first time ever the Symposium will be held immediately 
prior and in the same venue as the Current Concepts in Joint 
Replacement (CCJR) Spring Meeting (May 20–23, 2012) allow-
ing participants the benefit of participating in both meetings. 

A. Seth Greenwald, 
D. Phil. (Oxon)

In order to give our readers more insight into the 
Symposium, we sat down with the Symposium 
President, Javad Parvizi, MD (Director of Research 
at the Rothman Institute), and the Chairman of the 
Scientific Committee, A. Seth Greenwald, D. Phil.
(Director of the Current Concepts in Joint Replace-
ment Meetings), and asked them some questions:

Where did the idea of combining the BIOLOX® Sym-
posium and the CCJR Meeting come from?

Javad Parvizi:
In my mind it is very clear that both meetings have 
the same focus. They offer a learning experience to 
the surgeon interested in providing his/her patients 
with the best standard of care. I have followed the 
evolution of both meetings and thought that the 
practicing orthopaedic surgeon needs more clarity 
based on scientific data when it involves the bearing 
surface options of today. In my mind combining the 
two meetings would serve this purpose well.

What was your reaction when Dr. Parvizi contacted 
you and presented the idea of holding both meet-
ings in a single venue?

A. Seth Greenwald: 
First of all, I thought it a novel idea and one which 
offered immediate synergies. The CCJR Meeting is 
focused on clinically relevant issues facing the sur-
geon. When you couple this with the surgeon’s 
need to gain contemporary scientific knowledge in 
the area of bearing surface options and choices, it 
was clear to me that the alignment of these events 
was excellent. 

What is your point of view on the two meetings 
being held in one venue?

Javad Parvizi:
The two events are a perfect match. At the CCJR 
Meeting orthopaedic surgeons and healthcare pro-
fessionals are provided updates on important top-

ics relevant to hip, knee and shoulder reconstruc-
tion. By arriving just one day earlier, participants 
also acquire a great insight into bearing surface 
options in total joint arthroplasty. Any overlap 
between the two meetings only serves as re-
enforcement.

The two meetings have a somewhat different faculty. 
In the CCJR Meeting the majority of participants are 
orthopaedic surgeons from the USA whereas in the 
BIOLOX® Symposium the faculty is mostly interdisci-
plinary and with a stronger international influence. 
Do you see this as a challenge?

A. Seth Greenwald:
I personally see this as an opportunity since it is my 
hope that the interaction between surgeons, scien-
tists and engineers, who work in the field of ortho-
paedic surgery will add a further dimension to the 
overall meeting. 

Javad Parvizi:
The BIOLOX® Symposium is a globally recognized 
interdisciplinary meeting with a very clear direc-
tion of bringing together the latest information 
on bearing surfaces. Combining this with a well-
established and recognized educational forum like 
the CCJR Meeting offers a unique opportunity for 
the participants to enhance their knowledge on 
an important, contemporary aspect of total joint 
arthroplasty.

Why was the CCJR Spring Meeting in Las Vegas 
selected?

Javad Parvizi:
We both agree that one of our goals was that we 
would select a venue that enhanced participation of 
international surgeons and scientists. The Las Vegas 
location and the hotel facilities are such that we will 
be able to attract surgeons from North and South 
America, Asia, Australia and Europe. 
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14th BIOLOX® Symposium

Bearing Surface Options in  
Total Joint Replacement:  
The Experts Provide the Evidence.
May 19–20, 2012

in conjunction with

Current Concepts in Joint Replacement 
Spring 2012
May 20–23, 2012

The ARIA at CityCenter, Las Vegas, Nevada

For further information please contact the
BIOLOX® Symposium Conference Secretariat
CeramTec Phone: (+49) 7153 611 513
CeramTec Fax: (+49) 7153 611 16 513
email: bioloxsymposium@ceramtec.de
www.biolox-symposium.com

Current Concepts Institute
Dorothy L. Granchi, MBA, 
Course Coordinator
Phone: (+1) 216 295 1900
Fax: (+1) 216 295 9955
email: info@ccjr.com

www.ccjr.com

Save the date!

As the Symposium President do you plan to include 
satellite events in the program?

Javad Parvizi:
We are certainly looking at every opportunity to 
provide participants attending both events with a 
very complete learning experience. It is our hope to 
include a hard bound book of the proceedings and 
overlap with the live surgery and workshop offer-
ings of the CCJR Meeting. 

When will the program be finalized and available for 
distribution?

A. Seth Greenwald:
As the Chairman of the Scientific Committee I am 
reviewing the offerings that have been submitted 
and graded. It is my hope to develop the final pro-
gram shortly after the notification of acceptance of 
the abstracts to be included in the program. This 
should take place by February 2012.
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Book Review

Scan QR code with your 
smartphone and learn more  
about BIOLOX® ceramics.
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Tribology in Total Hip  
Arthroplasty

Knahr, Karl (Ed.)

1st Edition, 2011, VIII, 
233 p. 90 illus., 70 in color.
Softcover 
ISBN 978-3-642-19428-3

Update in Tribology
A book review by Miquel Pons, MD

This book, edited by Karl Knahr, MD, PhD, is the result of the lec-
tures on tribology presented by world-renowned surgeons during 
the "Tribology Day” at the 2010 EFORT Congress in Madrid. 

In the first part about “Basics in Tribology”, the authors report on research stud-
ies dealing with the tribology of hip prostheses over a period of 20 years and the 
wear of different types of bearing couples under standard walking and adverse 
conditions. Following this, we find an interesting chapter on the biomechanics of 
hip arthroplasty with an emphasis on the biomechanical aspects related to design 
and surgical procedure. Finally, this first part features three interesting chapters 
about the most common bearing couples: ceramic hip replacement, metal-on-
metal bearings and highly crosslinked polyethylene; their history, evolution and 
more recent developments.

The second part of the book presents the papers focusing on ceramics, particularly 
in matters relating to noise and its possible causes in the joint (microseparation, 
impingement, edge-loading etc.) as well as new issues such as the periprosthetic 
bone status and its clinical implications.

The third part is devoted to metal-on-metal articulations with an interesting paper 
on wear and particle levels and their relationship with the appearance of pseudo-
tumors and another paper about first studies with ceramic surface engineering of 
metal articulating surfaces to minimize wear and corrosion.

The following chapters refer to polyethylene with a comprehensive finite element 
analysis of the acetabular position and the appearance of wear, a study that repre-
sents the largest series and the longest follow-up period for a highly crosslinked poly-
ethylene (XPE) and two papers about ceramic-on-XPE bearings in young patients, 
also dealing with the cellular events in cases of osteolysis and aseptic loosening.

In the last, but not less interesting part, we find two studies about how to measure 
and predict wear and an article on a new bearing material: polyurethane.
All chapters have an extensive and updated bibliography that enables readers to 
search all data that may be of interest.

Karl Knahr, MD, PhD, is the Head of the 2nd General Orthopaedic Department of 
the Orthopaedic Hospital Speising in Vienna, Austria. He is honorary member of 
several European orthopaedic associations and past-president of the EFORT. He 
has vast experience in hip and knee surgery and MIS approaches.

This book is a fantastic update on the different bearing couples with their history, 
evolution, problems and recent developments. Its reading it is almost compulsory 
for all surgeons involved in hip arthroplasty.

Miquel Pons, MD is an ortho-
paedic surgeon and a special-
ist for hip and knee surgery. He 
is Director of the Department for 
Joint Infections at the San Rafael 
Hospital in Bacelona, Spain. Since 
2005 he has been General Secre-
tary of the Spanish Hip Society and 
he is a member of several medical 
societies. Miquel Pons has given 
more than 300 presentations at 
international congresses and has 
published more than 30 articles in 
international journals. 

Contact:
Miquel Pons, MD
Orthopaedic Surgery Department
Hospital San Rafael
Ps./ Vall d‘Hebrón 107–117
Barcelona 08035, Spain
e-mail 23655mpc@comb.cat
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Safety Reminder

The Surgical Live 
Training DVD can 
be ordered free of 
charge by fax or 
online. 

Fixation of the femoral ball 
head by gently impacting 
on the plastic femoral ball 
head impactor (multiple 
times are permitted) in an 
axial direction. Never strike 
the femoral ball head 
directly with the metal 
hammer.

1. Use taper protective 
cap and do not remove 
until immediately prior 
to placement of the trial 
femoral ball head.

2. Trial reduction with 
trial femoral ball head 
only

3. Careful cleaning 
and drying of the 
stem taper 

4. Correct handling of 
the BIOLOX® femoral 
ball head

5. Fixation of the 
BIOLOX® femoral 
ball head

6. Avoid intraoperative 
damage as well. 

The stem taper could 
become damaged intra-
operatively by surgical 
instruments.

The use of a trial head is 
required because the use 
of an actual ceramic head 
for trailing can modify 
the surface finish of the 
stem taper.

Place femoral ball 
head with clean, 
dry inner taper by 
gently turning it.

Make sure that third body 
particles (soft tissue, fat, 
cement or bone fragments, 
etc.) are not trapped in 
between the connection of 
the stem and ceramic ball 
head tapers.

Always remember: 

• Make sure that the ceramic ball head taper and the stem taper are compatible.

• Make sure that the taper surfaces are clean and not damaged.

• Carefully assemble the components.

• Confirm proper assembly and then impact.

• Don’t combine products from different manufacturers.

Do not use any BIOLOX® 
femoral ball heads that 
have been autoclaved and 
rapidly cooled, dropped 
to the floor, damaged or 
previously used.

This information does not replace the 
instructions for use. The Information given 
in the instruction for use is binding and 
must always be observed. (February 2011) 

CeramTec GmbH
Medical Products Division
CeramTec-Platz 1–9
D-73207 Plochingen, Germany

Phone: +49 / 7153 / 6 11-828
Fax: +49 / 7153 / 6 11-950
medical_products@ceramtec.de
www.biolox.com
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1 Allain J et al. Revision Total Hip Arthroplasty Performed After Fracture of a Ceramic Femoral Head: 
A Multicenter Survivorship Study. J Bone Joint Surg Am 2003;85:825–830

2 Gozzini PA et al. Massive wear in a CoCrMo head following the fracture of an alumina head. 
Hip Int 2002;12(1):37–42

3 Hasegawa M et al. Cobalt-chromium head wear following revision hip arthroplasty performed 
after ceramic fracture – a case report. 
Acta Orthopaedica 2006;77(5):833–835

4 Kempf I et al. Massive Wear of a steel ball head by ceramic fragtments in the polyethylene acetabular 
cup after revision of a total hip prosthesis with fractured ceramic ball head. 
Acta Orthop Trauma Surg 1990;109:284–287

5 Matziolis G et al. Massive metallosis after revision of a fractured ceramic head onto a metal head. 
Archives of orthopaedic and trauma surgery. 2003;123(1):48–50

6 Traina F et al. Revision of a Ceramic Hip for Fractured Ceramic Components. 
Scientific Exhibit at the 78th AAOS Annual Meeting, San Diego, 2011

7 Thorey F et al. Early results of revision hip arthroplasty using a ceramic revision ball head. 
Seminars in Arthroplasty, 2011 (in press)

8 Oberbach T. et al. Resistenz von Dispersionskeramiken gegenüber Drei körperverschleiß. 
Abstract, Deutscher Kongress für Orthopädie und Orthopädische Chirurgie 2007

9 Pandorf T. et al. Abrieb von großen keramischen Gleitpaarungen, 55. Jahrestagung der Vereinigung 
Süddeutscher Orthopäden, Baden-Baden, 26.–29. April 2007
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