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Guest Commentary

COA and WOA Place Access to High- 
Quality Orthopaedic Care as Top Priority 
 
CeraNews asked Prof. Yan Wang, the president of the 7th Interna-
tional Congress of the Chinese Orthopaedic Association (COA) and 
the founding chairman of the World Orthopaedic Alliance (WOA), a 
non-profit organization with members from over 70 countries and 
regions, about the current status and the future of orthopaedics in 
China.

Interview

Prof. Wang, from your perspective as the president of 
the 7th International Congress of the Chinese Ortho-
paedic Association, what has the COA achieved? 
 
The COA annual meeting is, of course, just a concen-
trated expression of our academic exchange with the 
outside world and our achievements in the field of 
orthopaedics. At present, there are around 100,000 
orthopaedic surgeons in China and, with a registered 
membership of more than 50,000, the COA is the 
largest orthopaedic association in the world. Over the 
past year, the COA was heavily involved in pushing 
forward the advancement of orthopaedic surgery in 
China and carried out quite a few far-reaching meas-
ures.

Can you give us some examples?

From 2011 to 2012, the COA specialty groups re-
elected a recently formed group of microscopic pros-
thetics and developed two new working groups. 
There are currently a total of 15 COA specialties, 
ranging from the Youth Working Committee and 
the committees for fields like arthroplasty or spine 
to the committee for combining traditional Chinese 
and Western medicine. As to education, more than 
300 orthopaedic surgeons in low-tier city hospitals 
were selected for advanced study or training in 30 
top orthopaedic centers in China. 180 orthopaedic 
surgeons from rural areas were sponsored to attend 
the COA annual meeting. Standard surgery proce-
dure videos were created in various subspecialties for 
continued medical education. 

The COA was also involved in creating an arthroplasty 
register. Where are you standing today?

The Chinese Joint Registry System was officially 
launched with the support of the National Health 
Ministry and the leadership of the COA Joint Regis-
try Working Committee. The system was piloted by 
27 major hospitals, which used it to submit relevant 
data and it will be enforced upon all qualified hospi-
tals later this year. This will significantly standardize 
the clinical application of arthroplasty and guarantee 
medical quality and safety in China. 

Dear Colleagues, 
 
Over the past decades, joint replacement surgery 
and orthopaedic patient care have achieved a 
high level of sophistication in the Western coun-
tries. Today, the art and science of arthroplasty 
are spreading all over the world. Countries like 
China, India and Indonesia are advancing very 
fast. In these countries, there is tremendous 
growth potential for joint replacement, which 
will create a benefit for the whole healthcare 
system. 

This procedure will be a catalyst for the deve-
lopment of modern hospital facilities and tech-
nologies with a positive balance of cost and 
clinical value. What we need to strengthen 
this trend is a well-structured methodology 
for transferring established know-how and 
promising innovations from the West to the 
East, based on a variety of meetings, with 
comprehensible curricula and a cost-effec-
tive organization. If that can be accomplished, 
the benefits to both patients and surgeons 
in the emerging countries will be significant. 

The Chinese Orthopaedic Association (COA) 
is dedicated to educating orthopaedic sur-
geons on different levels of experience, rely-
ing on the experience of local and interna-
tional faculty. Led by Prof. Yan Wang, the 
COA has worked out an impressive strategy 
for improving the quality of care at an afford-
able cost. Similar activities are taking place in 
other countries like India, Indonesia and Brazil. 
 
The Hip Society’s Rothman-Ranawat Fellowship, 
created in 2012, is a new contribution to the 
efforts of our colleagues in emerging countries. 
Its objective is to support the education of 4 of 
the best candidates worldwide in the art and sci-
ence of treating hip disorders and performing hip 
replacements. Of course, in order to advance joint 
replacement in the emerging countries, the col-
laborative effort of all parties involved is required.  
 
Sincerely,
Chitranjan S. Ranawat, MD
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How about cooperation with the industry and with 
international partners? 

The Ministry of Science and Technology approved 
the establishment of a National Biomedical Materials 
Industry Alliance, which will strengthen cooperation 
among the academic and industrial spheres in terms 
of the research and development of related biomate-
rials, prosthesis design and clinical investigation. 

Internationally, the COA enhanced cooperation 
with a number of international societies, such as the 
AAOS, AO Trauma and AO Spine, to set up a program 
known as the COA Combined International Travelling 
Fellowship. As is the case with the COA-AO Trauma 
Travelling Fellowship, the COA has so far sponsored 
20 young orthopaedic surgeons from low-tier city 
hospitals by providing them with three-month train-
ing sessions in international AO centers. Although we 

have definitely achieved a lot, we still have an enor-
mous amount to do.

You are involved in promoting the exchange of scien-
tific knowledge and collaboration with international 
orthopaedic associations. How could cooperation 
between experts in China and Western countries help 
the global demands in arthroplasty to be met and fur-
ther progress to be achieved? 

The exchange of scientific knowledge and collabora-
tion between experts in China and Western countries 
is critical to us, and the COA has made it a high prior-
ity. Of course, as I have mentioned before, the ulti-
mate goal of this kind of communication and cooper-
ation is to ensure that Chinese orthopaedic surgeons 
contribute much more to the knowledge and levels of 
expertise in the field of arthroplasty and to meet our 
patients’ growing demands for high-quality medical 
services. 

Chinese patients are eager for medical care with evi-
dence-based, cost-effective and upgraded technology 
to form the basis of a high quality of life. Orthopaedic 
surgeons not only deliver this kind of service directly 
but also play a key role in the academic-industrial alli-
ance to develop new implants. The establishment of 
a National Biomedical Materials Industry Alliance is 
one example of how we are aiming to achieve this 
endeavor. 
 
The international non-profit World Orthopaedic Alli-
ance (WOA) was established in November 2012. As a 
founding chairman of the WOA, can you give us a brief 
introduction to this organization? What are the goals 
of the WOA?
 
During the COA Congress in 2011, we announced 
the Beijing Declaration and proposed to establish the 
World Orthopaedic Alliance (WOA). The WOA was 
officially launched during last year’s congress. It is 
a non-profit organization with members from over 
70 countries and regions. The organization aims to 
develop a mechanism to bridge the gap between 
orthopaedic surgeons and the orthopaedic industry. 
The WOA will serve as a platform for surgeons and 

Prof. Yan Wang is the current president of the 
Chinese Orthopaedic Association (COA) and the 
director of the Orthopaedic Hospital 301 at the 
General Hospital of the Chinese People’s Lib-
eration Army. He holds a great number of pro-
fessional positions, including President of the 
Chinese Speaking Orthopaedic Society (CSOS), 
Founding Chairman of the Arthroplasty Society 
in Asia (ASIA), Deputy Editor of the Journal of 
Arthroplasty (JOA), Honorary Member of the Hip 
Society, Honorary Chairman of the Chinese Hip 
Society, and Active Member of the Association of 
Bone and Joint Surgeons (ABJS). He is also the 
Chairman of the Chinese Spine Society, Deputy 
Editor of SPINE, Active Fellow of the Scoliosis 
Research Society (SRS), Active Member of the 
National Ankylosing Spondylitis Society (NASS), 
and Editorial Board Member of Clinical Biome-
chanics. 

Prof. Wang has worked as an orthopaedic sur-
geon specializing in arthroplasty of the hip and 
knee and spinal deformity surgery, and has con-
ducted basic research in various fields, including 
implant development and musculoskeletal repair. 
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medical device companies to improve orthopaedic 
services. The WOA’s mission is to work with gov-
ernment departments, medical device companies, 
surgeons and hospitals to create an innovative, com-
prehensive and cost-effective pattern of thinking that 
is targeted to suit local cultures. It also aims to pro-
mote medical education, clinical practice and product 
research and development.

In your experience what are the main differences 
regarding orthopaedics and arthroplasty in China com-
pared with Western countries? 
 
As an emerging country with a huge population, 
musculoskeletal diseases are putting an enormous 
burden on us. What’s more, we still have a long way 
to catch up with the latest developments in orthopae-
dics. Although more than 30 years have passed since 
arthroplasty was introduced to China, we are still 
lagging behind the developed countries in terms of 
practice guidelines, scientific evidence and so on. This 
has led to huge diversity and has even caused some 
confusion in clinical practice. These circumstances 
have resulted in increased arthroplasty failure rates 
and an accordingly high revision rate. As opposed to 

limiting their pain, these effects bring added suffer-
ing to patients, not to mention the waste of medical 
resources and the increase in medical expenses. 

What is the COA planning to do?
 
We currently want to focus on four tasks. The first 
is perfecting the Chinese Joint Registry System. Sec-
ondly, we are going to establish a hospital certifica-
tion system for arthroplasty. The third task is stan-
dardizing the procedure guidelines for arthroplasty. 
Last but not least, we are accelerating research and 
development of domestic implants. 

You mentioned the Chinese Joint Certification and 
Registry System. According to your longstanding 
experience, how has arthroplasty developed in China 
over the past few decades and what do you expect for 
the future?
 
The differences introduced to medical services in 
China are huge. In order to counter the issues in the 
field observed by monitoring arthroplasty in China, 
the COA called on the government to establish 
the Chinese Joint Registry System to regulate joint 
replacement surgery. This has allowed surgeons to 
obtain national epidemiological data to improve the 
overall level of medical services in Chinese orthopae-
dics. 

In 2012, our Hip and Knee Replacement Manage-
ment System was formally introduced to improve 
patient care. The Chinese Joint Registry and Informa-
tion System was officially launched under the leader-
ship of the COA Joint Registry Working Committee. 
27 major hospitals have already been commissioned 
for the registry system and this year will see the regis-
try being made obligatory in qualified hospitals. Cer-
tification systems form the basis for modern surgery 
standardization.

Almost all major foreign manufacturers have already 
come to China with their cutting-edge technology and 
products, one example being BIOLOX®delta ceramics. 
On the other hand, Chinese-based companies have 
begun to voice their ability and desire to play a major 
role in pushing forward the development of this field. 
We are very pleased to see more and more Chinese 
orthopaedic surgeons, who have already performed 
countless joint replacements, many of which are very 
complicated, conduct basic and clinical studies, and 
publish their findings in international and domestic 
peer review journals. In the future, we will be able to 

China – orthopaedic facts and figures
 
According to COA statistics, 3% of more than 1.3 billion peo-
ple in China have osteoarthritis and the number will increase 
steadily due to the rapidly aging population. It is estimated 
that the number of people who are 60 years or older will reach 
243 million by 2020, then accounting for 18% of the coun-
try’s population. Based on the data of the International Osteo-
porosis Foundation, 69.4 million Chinese over the age of 50 
suffer from osteoporosis, which causes 687,000 hip fractures 
every year. The expense of treating hip fractures is expected to 
exceed 12.5 billion USD in 2020 and skyrocket to 264.7 billion 
USD by 2050. 

Since the 1980s, China witnessed the fast advance of arthro-
plasty. The number of procedures performed every year 
increased from very few to around 250,000 in 2012, according 
to a conservative estimation. There is no sign of breaking this 
trend, and the growth rate is expected to rise to about 20% a 
year in the near future. The number of arthroplasty procedures 
in the Orthopaedic Hospital 301 is around 2,500 a year, and 
the share of BIOLOX®delta ceramics in total hip arthroplasty is 
approximately 75%. 

Interview (continued)
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Media library “to go”

CeraFacts (on USB stick) provides compre-
hensive information on ceramic implants for 
primary surgery and for revisions, including 
handling of the implants (live surgery vid-
eos, animations, clinical and technical infor-
mation). CeraFacts can be obtained from 
CeramTec (see fax). 
 
http://www.ceramtec.com/biolox/media-library/cerafacts/

Free access to all lecture videos of 
the BIOLOX® Symposium 2012 

More than 60 presentations from over 12 
sessions were recorded at the 14th BIOLOX® 
Symposium 2012 held in conjunction with 
the CCJR Spring Meeting in Las Vegas. 
The videos can be accessed free of charge 
on the CeramTec and CCJR websites: 
 
http://www.ceramtec.com/biolox/symposium/  
http://stream.ccjr.com/ccjr/webcourse/index.cfm

Educational

make more contributions to the knowledge and levels 
of expertise in the fields of arthroplasty and orthopae-
dic surgery. 

What awaits orthopaedic surgeons at the 8th Interna-
tional COA Congress in Beijing this year? 
 
The 8th International COA Congress will be held in 
Beijing on November 7–10, 2013. Many international 
orthopaedic organizations have already promised to 
continue providing instructive courses and lectures 
during the COA 2013. These include the AAOS, CCJR, 
SRS, AO Spine, AO Trauma, HSS, COFAS, ASIA, IOSM 
and many others. It is a great pleasure to announce 
that the first World Congress of the WOA will be held 
at the Chinese National Convention Center in Beijing 
on November 8-10, 2013, during the coming Inter-
national Congress of the COA. The event will bring 
together global leaders of orthopaedics and industry 
in order to engage in a most fruitful experience. This 
combined convention will surely be a monumen-
tal event that sets the scene for future international 
orthopaedic congresses. The combination of history 
and modern life make Beijing a fantastic city. Partic-
ipants will enjoy the unique experience of attending 
a world-class academic conference in this amazing 
location. We are looking forward to seeing our col-
leagues from all around the world. Beijing welcomes 
you! 

Prof. Wang, thank you very much for speaking with 
us.

 
The 8th International COA Congress is set to take place on November 7–10, 
2013 in Beijing, China.  
www.coachina.org/2013/en/

Acronyms

AAOS American Academy of Orthopaedic Surgeons

AO Arbeitsgemeinschaft Osteosynthese

APSFAS Asia-Pacific Society for Foot and Ankle Surgery

ASBMR American Society for Bone and Mineral Research

CoC Ceramic-on-Ceramic

CoCr Cobalt Chromium

CoM Ceramic-on-Metal

CoP Ceramic-on-Polyethelene

CoXPE Ceramic-on-XPE

Cr Chronium

EFORT European Federation of National Associations 

 of Orthopaedics and Traumatology

FFN Fragility Fracture Network

HHS Harris Hip Score

HSS Hospital for Special Surgery

IOSM International Orthopaedics and Sports Medicine

MoM Metal-on-Metal

MoP Metal-on-Polyethylene

MoXPE Metal-on-XPE

ORS Orthopaedic Research Society

PE Polyethylene

ROM Range of Motion

SRS Scoliosis Research Society

THA Total Hip Arthroplasty

UHMWPE Ultra high molecular weight polyethylene

XPE Crosslinked Polyethylene
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Study: 

CoC showed highest survival rate after 17-
year follow-up 

Aldo Toni (Italy) presented the outcome of 9,981 
primary CoC THA that were performed from 1994 
to 2011 at the Rizzoli Orthopaedic Institute (Bolo-
gna, Italy). The survival rate with the endpoint of all 
revisions was 94.3% for CoC, 90.5% for MoM and 
86.3% for conventional polyethylene in combina-
tion with metal or ceramic femoral ball heads. He 
concluded that CoC showed the highest long-term 
survival rate.

Study: 

Encouraging early results with CoC bea-
rings in a large cohort of patients

Wei Li et al. (China) reported on outcomes obtained 
retrospectively from 485 CoC THA (402 primary 
treatments, 83 revision cases) that were performed 

between 2007 and 2011. The mean age of the 
patients (275 male, 210 female) was 48.9 (22-75) 
years at the time of surgery. Alumina ceramic bear-
ings (BIOLOX®forte) were used in 326 cases (28mm 
in 297 cases, 32mm in 29 cases). Zirconia toughened 
alumina ceramic (BIOLOX®delta) was used in 159 
cases (36mm in 137 cases, 32mm in 22 cases). The 
mean follow-up was 32 (6-68) months. 
Dislocation occurred in 7 cases. No cases of ceramic 
fracture, squeaking, infection or signs of loosening 
were observed. 
The authors concluded that the early outcome of CoC 
THA is very encouraging. They pointed out that cor-
rect handling of ceramic components and accurate 
surgical techniques are essential to achieving excel-
lent long-term results.

5 Studies:

Encouraging early results with CoC 
(BIOLOX®delta) 

In a retrospective study, Jiying Chen et al. (China) 
analyzed 1.851 CoC THA (BIOLOX®delta) that were 
performed between 2009 and 2012. 132 patients 
(177 THA) obtained a minimum follow-up of 2 years. 
Noises occurred in 5 hips (2.8%). They concluded that 
the early outcome of BIOLOX®delta CoC THA in this 
series is encouraging. 
 
Yonggang Zhou et al. (China) reviewed 1.206 CoC 
THA (BIOLOX®delta, 36mm in 1.168 hips, 32mm in 
1 hip, 28mm in 37 hips). There were 1.084 primary 
THA and 122 revision cases. The mean age was 53.7 
(23-71) at the time of surgery. The mean follow-up 
was 22.3 months. 
No infection, ceramic fracture or signs of loosening 
were observed. Noises were observed in 4 cases and 
disappeared. Dislocations occurred in 2 cases. 
The authors concluded that the early outcome of CoC 
THA is encouraging and announced that a mid-term 
follow-up will provide further results.
 
Wanshou Guo et al. (China) evaluated 115 CoC THA 
(BIOLOX®delta, 32mm, 36mm) after implantation in 
90 patients (72 male, 18 female) between 2010 and 
2011. The same type of prosthesis was implanted in 
each case. A 32mm femoral ball head was used in 22 
hips (19%) and a 36mm ball head diameter in 93 hips 

 Ceramic-on-ceramic THA showed best 
survivals with progressively lower incidence of 
risks of fracture. They are the gold standard for 
active patients. 

- Aldo Toni (Italy)
In: CCJR, a short course (proceedings) 

16 November 2012, p.5

Highlights of the 7th Annual Meeting of the 
Chinese Orthopaedic Association (COA)

Beijing (China), November 15-18, 2012

The annual meeting of the COA has become the second largest or-
thopaedic congress in the world and is supported by an increasing 
number of international organizations. For the first time, the meet-
ing of the Current Concepts in Joint Replacement (CCJR) and an 
EFORT course were held in conjunction with the COA in Beijing. At 
the CCJR meeting, Aldo Toni (Italy) reported on excellent 17-year 
results with more than 9,000 CoC THA.  
A number of Chinese experts presented their clinical experiences 
with ceramic bearings at the COA congress. They repeatedly noted 
that accurate surgical techniques and correct component position-
ing play an increasingly important role in ensuring successful clini-
cal outcomes.  
CeraNews gives an overview of the latest results. 

COA
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(81%). The mean age was 44 (22-69) years at the 
time of surgery. The main diagnoses were osteone-
crosis of the femoral head (84.3%) and developmen-
tal dysplasia of the hip (8.6%). The mean follow-up 
was 13 (10-16) months. 
No cases of osteolysis, squeaking and infection were 
observed in this early follow-up period. The mean 
HHS improved from 49.5 preoperatively to 94 postop-
eratively (p<0.05). Dislocation occurred in one patient 
with abnormal muscle tension. 
The authors concluded that the early outcome of the 
CoC THA with excellent joint stability and remarkable 
improvement of ROM is very encouraging. They rec-
ommended accurate surgical techniques to achieve 
excellent long-term results.
 
Dislocation is a common complication of THA. 
Xisheng Weng et al. (China) evaluated 106 CoC THA 
(BIOLOX®delta) after implantation in 106 patients (69 
male, 37 female) between 2010 and 2012. The mean 
age was 50.8 (19-81) years at the time of surgery. 
Dislocation occurred in 4 cases (3.8%). All patients 
with dislocation were successfully managed by a con-
servative treatment in 2 cases and a reoperation in 2 
cases. The hips were stable at latest follow-up. 
Based on the results of this retrospective review, the 
authors recommended accurate surgical techniques 
to avoid hip instability in CoC THA.
 
Jianchun Zeng et al. (China) evaluated 87 patients 
with CoC THA (BIOLOX®delta, 36mm) after primary 
surgery between 2008 and 2011. The same type of 
prosthesis was implanted in each case. The main diag-
noses were osteonecrosis of the femoral head (n=39) 
and osteoarthritis (n=35). The mean age was 50.4 
(28-56) years at the time of surgery. The mean follow-
up was 18.6 (6-38) months. The mean HHS improved 
significantly from 57±7.2 preoperatively to 93.5±3.7 
postoperatively. 
Noises occurred in 2 cases and disappeared spontane-
ously after a while. No cases of dislocation, ceramic 
fracture or signs of loosening were observed. 
The authors concluded that the early outcome of 
BIOLOX®delta ceramic bearings is encouraging. They 
emphazised that accurate surgical techniques and 
correct component positioning as well as a correct 
handling of the ceramic components are essential to 
achieve excellent long-term results.

Study: 

Low complication rate of ceramic compon-
ents in a large cohort of patients

Hong Zhang et al. (China) reported that the low 
wear rates associated with CoC bearing couples 
have made them a popular bearing for younger 
patients in China, but the risk of early failure due to 
ceramic fractures is still a concern. She retrospectively 
evaluated the complication rate of 2.311 CoC THA 
(BIOLOX®forte). 
 
Ceramic component fractures occurred in 2 cases 
(0.1%) due to an incompletely seated insert in 
one case and fracture of a ceramic femoral ball 
head after trauma in the other. No cases of femo-
ral ball head fracture were observed in this study. 
The incompletely seated ceramic insert is explained 
by an intraoperative technical error. This prob-
lem has already been reported in the literature.  

The authors concluded that accurate surgical tech-
nique, correct positioning of the implanted prosthesis 
and safe handling of the ceramic components play a 
significant role as preventive measures for avoiding 
ceramic fractures and achieving excellent long-term 
outcomes.

Study:

Significantly lower linear wear rate for CoP 
vs MoP in patients ≤ 60 years after 10-year 
follow-up

Yuchi Zhao et al. (China) reported the results of 
wear measurement in 8 patients (5 male, 3 female) 
who received a bilateral THA simultaneously. The 

COA-EFORT Short Course (from left to right): Karl Knahr, MD, PhD, Aldo Toni, MD, Michael 
Morlock, PhD, Christoph H. Lohmann, MD, PhD, Robert Streicher, PhD
Source: Orthonline
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mean age was 52 (45-60) years at the time of surgery. 
A 10-year follow-up was obtained. 
The mean linear wear for MoP was 0.25±0.10mm/
year. In contrast, the significantly lower mean linear 
wear rate for CoP was 0.14±0.06mm/year. 

Study:

Clinical performance of CoC vs MoP – No 
clear trend after short-term follow-up

Liqing Yang et al. (China) compared the clinical out-
come of 22 CoC cementless THA in 20 patients and 
22 MoP cementless THA in 22 patients. The implanta-
tions were performed between 2007 and 2010. 
No failures of the bearing couples were observed. 
There were no significant differences in the clinical 
and functional outcomes after a minimum follow-up 
of 6 months. 
The authors pointed out that CoC is the optimal bear-
ing for young patients due to the outstanding wear 
resistance.

Meta-analysis: 

Clinical performance of CoC vs MoP –  
CoC is a safe and effective treatment  
after 8-year follow-up

The safety and effectiveness of CoC THA compared to 
MoP THA were investigated by Lei Tian et al. (China). 
The meta-analysis was based on 4 studies involving 
1.547 CoC THA and 352 MoP THA in the period from 
1990 to 2011. The mean age of the patients was 53 
(39-65) years at the time of surgery. The mean follow-
up was 8 (5.4-12.5) years. On the basis of the results 
of this meta-analysis, the authors concluded that CoC 
THA is a safe and effective treatment for middle-aged 
patients in the mid-term follow-up period. 

Study:

Clinical performance of CoC vs MoP –  
Higher survivorship for CoC in active pa-
tients < 50 years old after 5-year follow-up

Junying Sun et al. (China) performed a retrospective 
analysis of 82 THA, which were performed between 
1995 and 2005. Based on the age and activity level, 
the patients were divided into 2 groups. In group 
A, there were 21 patients with 22 CoC THA and 
18 patients with 20 MoP THA. These patients had a 
high activity level and were under 50 years. In group 
B, there were 21 patients with 21 CoC THA and 19 
patients with 19 MoP THA. They were 50 years or 
older and had a lower activity level. The minimum 
follow-up was 5 years for both groups. 
In group A, MoP THA had to be revised in 3 cases 
(7.5%). No failures were detected in the CoC group. 
In group B, there were no significant differences in 
the clinical and functional outcomes after 5 years. 
In goup A, the Kaplan-Meier survivorship analyses 
showed significantly better results for CoC THA than 
for MoP THA. 

Pre-clinical testing:

Zongmin Jin (China) gave an interesting overview on 
the current status of pre-clinical laboratory testing of 
artificial joints. There is a number of Chinese initia-
tives to develop appropriate standards and scientific 
evaluation methods in close collaboration between 
experts from national and international institutions. 

The presentation of Zongmin Jin  
can be downloaded via QR code.
 
http://www.ceramtec.com/biolox/ 
media-library/ceranews-plus/

Source: Orthonline

COA (continued)

COA-CCJR Short Course: Yan Wang, MD, PhD,  
A. Seth Greenwald, PhD
Source: CeramTec
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Yu Bo et al. Ceramic-on-ceramic THA for avascular 
necrosis of the femoral head in 23 cases. Journal of 
Clinical Rehabilitative Tissue Engineering Research, 
2009,13(39):7780-7784

Ceramic-on-ceramic THA (BIOLOX®delta)

Luo QY et al. Early clinical efficiency of large femoral 
head diameter in ceramic-on-ceramic THA. Journal of 
Clinical Rehabilitative Tissue Engineering Research, 
2012,16(9):1559-1563

Pan T et al. The early clinical efficiency and experience 
in application of delta ceramic-on-ceramic THA. Journal of 
Clinical Orthopaedics, 2011,14(2):124-126

Shen F et al. Comparison of preliminary results of 
different ceramic ball head sizes in THA. Orthopedic 
Journal of China, 2011,19(6):463-467 

Yu DS et al. Intermediate outcomes of delta 
ceramic prostheses in THA. Shandong Medical 
Journal,2012,52(10):36-38 

Zhang HN et al. Large diameter ceramic-on-ceramic 
THA for avascular necrosis of the femoral head. Chinese 
Journal of Joint Surgery (electronic version), 2012, 
06(02):10-12

COA Annual Meeting –  
Facts and Figures
 
The COA annual meeting has become a signifi-
cant orthopaedic academic event in the world 
of orthopaedics. In 2012, more than 15,000 
orthopaedic surgeons from 49 countries 
attended the congress. 15,352 papers were 
submitted by scientists worldwide. There were 
2,505 presentations, 111 courses, 527 guest 
speeches, 1,785 free paper presentations and 
82 case discussions. Additionally, 2,425 post-
ers were shown. 137 international orthopaedic 
organizations and 170 president line chair-
men or directors of national and international 
orthopaedic organizations participated in the 
meeting. 22 international orthopaedic organi-
zations, including the AAOS, EFORT, CCJR, AO 
Spine, HSS, ORS, ASIA, FFN, ASBMR, APSFAS 
and CSOS, delivered related instruction courses 
and lectures, which were warmly welcomed by 
the audience. Additionally, about 210 foreign 
and domestic companies presented their prod-
ucts and services in the scientific exhibition on 
an area of 25,000m2. There were 39 satellite 
meetings held during the congress. 

The 8th International Congress of the Chinese 
Orthopaedic Association (COA) will be held 
together with the 1st World Congress of the 
World Orthopaedic Alliance (WOA) in Beijing 
on November 8-10, 2013.

 
www.coachina.org/2013/en/index.asp

COA-CCJR Short Course (COA 2012)
Source: Orthonline
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New Solutions With Ceramics
CeramTec Medical Engineering is focused  
on product development beyond the hip joint 

In the field of hip arthroplasty, ceramics have been a reliable  
and successful material for many years. For which other fields  
of application do doctors wish to have implants and components 
made of this wear-resistant and biocompatible material? CeramTec 
put this question to medical professionals worldwide. Their respons-
es (see table) have confirmed our resolve to set up a new business 
unit to develop ceramic products for new fields of application. 

The feedback from the doctors reveals a very clear trend: wherever bones and 
joints are being treated or replaced, there is great interest in ceramic alterna-
tives to implants and instruments made of metal. Furthermore, we are receiving 
requests for ceramic options from the orthopaedic industry more and more often. 
Even patients from around the world are contacting us directly to find out about 
treatment options with ceramic components. Their growing interest is apparently 
related to a certain loss of confidence due to the public debate about problems 
with metal-on-metal wear couples.

Sales of hip components are continuing to develop well; in 2012 we delivered 
more than a million units. CeramTec has now decided to vigorously pursue the 
development of new medical products. This is the most important task of the new 
Medical Engineering Division in Lauf near Nuremberg. At this CeramTec produc-
tion site, more than 500 employees are involved in the manufacturing of high 
performance ceramics.

Medical Engineering has its roots in the Medical Products Divsion, which has made 
BIOLOX® ceramics the worldwide standard for hip arthroplasty. In fact, the major-
ity of the team comes from this business unit; I myself have worked there for 
almost 10 years. One thing that both units have in common is that we always 
regard our work as a close cooperation with doctors as well as implant manufac-
turers. Possible fields of application for future products include the shoulder and 
the small joints, the spine, surgical instruments, dentistry and bone replacement 
materials. Our focus is primarily on the following issues:
 
• Development of new products for new fields of application of bioceramics 
• Reduction of wear and prevention of osteolysis (joints) 
• Improved imaging/prevention of artefacts (spine) 
• Prevention of the microbiological colonization of implants 
• Development of new materials 

The new products are to be marketed as OEM solu-
tions. Our developers are already working at a fast 
pace. In the dental field, for instance, we are working 
on a comprehensive technology platform for ceramic 
dental implants. In the spine segment, the team is 
focusing primarily on the development of ceramic 
cages. Solutions for total disk arthroplasty and spac-
ers are further fields of focus. For spine and trauma, 
the first prototypes have already been produced; for 
shoulder arthroplasty, the first very promising projects 
have been started.

You can find further information about Medi-
cal Engineering in the image brochure “BIOLOX® 
Family – The Future in your Hand”, which you 
can order via the response fax or online.
 
http://www.ceramtec.com/markets/medical-technology/

Heinrich Wecker is Head 
of Medical Engineering at 
the CeramTec production 
site in Lauf, Germany. He 
was previously Director 
of Marketing and Sales 
for Central and Eastern 
Europe in the Medical 
Products Division. 

Inside

Percentages, n=246 / 
Possible applications for ceramics

Highly  
interested Interested Not  

interested

Small joints in ceramics  
(ankle, shoulder, finger, etc.)

64 22 14

Surgical instruments in ceramics: 31 59 10

Applications for traumatology in ceramics 72 19 9

Spinal applications in ceramics 49 48 3

CeramTec has surveyed practicing surgeons in various specialties to identify  
which new applications for bioceramics are of particular interest to them. For further informa-

tion, please scan the 
QR code with your 
smartphone.
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Tribology

Taper Corrosion Update: What is the Role 
of Ceramic Femoral Ball Heads?

by Steven M. Kurtz, MD, PhD

Taper corrosion is not a new issue 
in orthopaedics, but until recently 
it was a problem we thought had 
been solved. 
 
The metallic biomaterials we use in hip 
and knee implants, namely cobalt- and 
titanium-based alloys, are among the 
most corrosion-resistant materials for 
implant use and have a largely success-
ful clinical track record spanning many 
decades. In the 1980s and 1990s, 
researchers studied in detail corrosion 
at the modular femoral ball head-stem 
junction.1-6 These early studies helped 
identify the corrosion products from 
modular connections in metallic stems, 
as well as establish the corrosion mech-
anism, which is now recognized to be 
a complex mechanically assisted crev-
ice corrosion process (for more details, 
see the accompanying article by Robert 
Streicher in this issue p. 14). However, 
all of this mechanistic, basic science 
research was almost exclusively based 
on cobalt chrome (CoCr) alloy femoral 
ball heads on either cobalt-based or 
titanium-based alloy femoral stems. 

With the growing concern about taper 
corrosion in modular large-head, metal-
on-metal hip designs 7, 8, two-piece, 
modular femoral stems 9, and, most 
recently, metal-on-polyethylene hip 
designs 10, there is increased awareness 
of the issue of metal debris release in 
contemporary modular connections 
and the potential for rare complica-
tions, including adverse local tissue 
reactions (ALTR). Until recently, the 
literature has been largely silent on 
the topic of taper corrosion used in 
conjunction with ceramic femoral ball 

heads. The purpose of this article is 
to briefly summarize some of the key 
studies examining taper corrosion with 
ceramic femoral ball heads in modular 
hip systems, and to share an evolving 
perspective on this topic based on our 
group’s recent research. 

When surveying the issue of taper cor-
rosion products in the 1990s, research-
ers including Urban, Gilbert, Jacobs and 
colleagues studied a broad range of hip 
implant designs, with an emphasis on 
modular connections in which both 
the femoral ball head and stem tapers 
were metallic. 3-6,11,12 However, one of 
the samples in their collection was an 
Autophor hip, an early CoCr alloy stem 
with an alumina femoral ball head, fab-
ricated from first-generation BIOLOX® 
ceramic. Based on this single ceramic 
retrieval, and their larger collection of 
metallic components, Urban and col-
leagues 5 observed that, “the products 
of corrosion identified at the modular 
junctions of all of the various prosthe-
ses examined were similar regardless 
of the implant design or materials cou-
pled, even when a ceramic femoral ball 
head was employed.” After this early 
research established the basic mecha-
nism of taper corrosion, the issue of 
modular taper corrosion largely faded 
from the forefront of orthopaedic con-
sciousness, replaced by the problem of 
osteolysis and aseptic loosening due to 
polyethylene wear, which dominated 
orthopaedic meetings and literature in 
the 1990s. 

In 2004, Hallab and colleagues from 
Rush (Chicago) published an in-vitro 
study explicitly directed at comparing 
taper corrosion using ceramic femoral 
ball heads with cobalt chrome alloy 
femoral ball heads.13 The authors the-
orized that fretting would be more 
severe between a ceramic femoral ball 
head and metal stem, and hypoth-
esized that ceramic femoral ball head 

Steven M. Kurtz, 
MD, PhD, is 
Research Professor 
and Director of the 

Implant Research Center at the School of Bio-
medical Engineering, Science and Health Sys-
tems at Drexel University in Philadelphia, USA. 
For Exponent, Inc., an international scientific and 
engineering consulting company, he concur-
rently serves as Corporate Vice President, Direc-
tor of the Biomedical Engineering practice and 
Director of the Philadelphia office. 
 
Steven M. Kurtz has expertise in the clini-
cal performance of polyethylene, ceramic and 
metal-on-metal hip implants. His professional 
career has involved the evaluation of medical 
device technologies, from a combined analyti-
cal, experimental and clinical perspective. His 
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clinical performance of medical devices, includ-
ing orthopaedic, spine and cardiovascular 
implants, as assessed by human implant retrieval 
specimens and national health care databases; 
mechanical behavior of synthetic biomaterials; 
contact mechanics of artificial joints; and struc-
tural evaluation of bone-implant systems.
 
Steven M. Kurtz is active in many professional 
societies, including the American Academy of 
Orthopaedic Surgeons, the American Associa-
tion of Hip and Knee Surgeons, the Knee Society  
and the American Society for Testing and Mate-
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 If you would understand 
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– Aristotle
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Phone: +1 215 594 8851 
Fax: +1 215 594 8899 
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systems would release more debris than metal femo-
ral ball heads. To test their hypothesis, they selected 
CoCr femoral ball heads and CoCr stems by a single 
manufacturer. The ceramic femoral ball heads were 
zirconia, manufactured by a supplier that has since 
withdrawn from the orthopaedic market. Unexpect-
edly, the researchers found that the CoCr stems with 
CoCr femoral ball heads released 11 times greater 
Co and 3 times greater Cr than the stems fitted with 
zirconia femoral ball heads. Although the research 
findings refuted their original hypothesis, the authors 
cautioned against overgeneralizing their results to 
other designs and implant systems, and concluded 
that, “ultimately, it will be through careful evaluation 
of clinical performance and implant retrieval analysis 
that the relative performance of ceramic-metal modu-
lar junctions will be ascertained”. 13

Retrieval Study
Our group began to study the hip implant retrieval 
collection at the Implant Research Center at Drexel 
University to compare taper corrosion in ceramic 
femoral ball head systems with metal femoral ball 
head systems. As we reported at the Alternative Bear-
ings Mini-Symposium at AAHKS (November, 2012), 
our ongoing research thus far suggests that ceramic 
femoral ball heads help to mitigate corrosion of the 
femoral stem, but we are still working to quantify the 
magnitude of the reduction. The problem is challeng-

ing, because so many factors influence taper corro-
sion, including the implantation time, lateral offset, 
metallurgical condition of the stem, and surface finish 
of the taper, to name a few. Furthermore, because 
ceramic femoral ball head retrievals are so rare, espe-
cially with long implantation times, we partnered with 
the hip implant retrieval program from Case Western 
Reserve University under the direction of Clare Rim-
nac to help ensure we had a broad sample size from 
a variety of hospitals and clinical settings. 

We carefully matched implants in the two 50-implant 
cohorts (100 patients total) to account for all the vari-
ables influencing taper corrosion and to focus on the 
difference between ceramic-metal and metal-metal 
tapers. First of all, we excluded from the study any 
hip implant systems with modularity besides the 
head-neck interface. This means that there were 
no ceramic femoral ball heads with metal sleeves in 
the study, nor were there modular necks or modular 
stems. All of the hip implants in the ceramic femoral 
ball head cohort were from ceramic-on-polyethylene 
or ceramic-on-ceramic bearings. The hip implants 
from the metal femoral ball head cohort were all from 
metal-on-polyethylene bearings. The stems included 
a variety of cobalt and titanium-based alloys from the 
major manufacturers, and both the stem design and 
offset were matched between the ceramic and metal 
femoral ball head cohorts. The ceramic femoral ball 
heads were all BIOLOX®forte or BIOLOX®delta femoral 
ball heads produced by CeramTec. The stem tapers in 
each cohort were scored from 1 (mild) to 4 (severe) by 
three independent observers for evidence of fretting 
and corrosion using a scale adapted by Goldberg and 
associates for retrieved metal tapers.14 

Although the research described in this article is still 
ongoing, we have observed significantly less corro-
sion among the stems in the ceramic femoral ball 
head cohort as compared with the metal femoral ball 
head cohort (Figs. 1-3). The median fretting and cor-
rosion score was 2 for the metal stems mated to a 
ceramic femoral ball head (Fig. 1), as compared to the 
metal stems mated with a CoCr femoral ball head, 
which had a median score of 3 (Fig. 2). We are cur-
rently looking to quantify the metal debris release 
from these tapers using advanced metrology tech-
niques, including analysis with a Talyrond high preci-
sion roundness machine (Taylor Hobson). 

Tribology (continued)

Fig. 1: Typical stem taper from the ceramic 
femoral ball head cohort, exhibiting mild fret-
ting and corrosion (median score = 2)

Fig. 2: Typical stem taper from the CoCr femo-
ral ball head cohort, exhibiting moderate fret-
ting and corrosion (median score = 3)

1 2

 Ceramic femoral ball heads significantly 
reduce taper corrosion at the neck-stem interface 
when compared with CoCr femoral ball heads. 

– S. Kurtz, MD, PhD
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Summary
This research has important implications for metal 
debris generation in modular hip systems. Thus far, 
ceramic femoral ball heads have been studied almost 
exclusively in terms of their ability to reduce wear at 
the articulating surface. 

The evidence is growing that, in addition to 
wear reduction, ceramic femoral ball heads also 
play a role in mitigating taper corrosion. 
Expect future updates on the status of this 
research at conferences in the coming year. 
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Fig. 3: Median corrosion score for femoral stems  
in the ceramic and metal head cohorts

Interested in Retrieval Research?  
How You Can Help.
 
As our retrieval research continues, access to explanted 
ceramic femoral ball heads and stem pairs with over 10 
years in vivo, as well as ceramic femoral ball heads incor-
porating metallic sleeves (e.g., BIOLOX®OPTION femoral 
ball heads) would be extremely useful. 
 
If you are interested in collaborating with our multi-insti-
tutional retrieval research program by providing explanted 
devices and associated (de-identified) clinical data, please 
do not hesitate to contact the author (skurtz@drexel.edu). 
 
We have established protocols for shipping of retrieved 
implants internationally, and currently collaborate with 
over 12 clinical centers in the U.S. and Europe. 
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Fundamentals - Corrosion and Fretting
by Robert Streicher, PhD

Introduction

Metals used in orthopaedics are biocompatible high strength alloys 
and mainly used for structural components of implants. Depending 
on their composition they can be inert like stainless steel and CoCr 
alloys or can attract osteogenic cells like titanium and its alloys. 
For medical devices three metals and alloys in various composi-
tions are used, namely Fe-based alloys (SUS), CoCr alloys (Stellite) 
and Ti and its alloys. For the articulation of artificial joints, CoCr 
alloys are used almost exclusively.

 
Since the early 1970s, there has been an increase in 
implants consisting of modular components. Espe-
cially hip implants with exchangeable femoral ball 
heads using a Morse taper, which also allowed for the 
introduction of ceramic articulation to THA, and have 
a proven track record. However, any modularity poses 
some risk as the contact area between two compo-
nents exhibits an increased susceptibility to fretting, 
corrosion and wear debris generation.

Recently 3 presentations have reported about fret-
ting and corrosion with a focus on the behaviour of 
ceramic and/or CoCr femoral ball heads in modular 
total hip arthroplasty (THA).1,2,3 As the topic of modu-
lar connections has had a (negative) renaissance in 
the last years, the basics of the science of fretting and 
corrosion are summarized in this article. 

Fig. 1a: Corrosion in technical application

Fig. 1b: Interface corrosion in orthopaedics – metal femoral 
ball head taper
Source: Collier P et al. Corrosion between the components of modular femoral 
hip prostheses, J Bone Joint Surg-Br 1992;74:511-7

Definitions

Mechanically initiated interface deteriorati-
on (wear, fretting and fretting wear)

Wear is defined as surface damage characterized by 
progressive loss of material due to relative motion 
between opposing surfaces.4 

Fretting is a specific type of relative movement and is 
defined as a mechanism that is a low amplitude, oscil-
lating, sliding movement between two mechanically 
joined parts under load. Several authors have analyzed 
the necessary magnitude of motion needed to create 
this phenomenon and it has generally been defined as 
being very low, between 1 and 100 µm.5,6 Given the 
magnitude of loading in the body, all modular junc-
tions of prostheses are susceptible to fretting. 
 
Fretting wear is the removal of material from con-
tacting surfaces through fretting action. 
 

Chemical initiated interface deterioration 
(corrosion and crevice corrosion)

Corrosion in the engineer’s definition is the visible 
destruction of a structure and, in final consequence, 
the loss of function, while for a chemist it is an irre-
versible surface reaction of a material with its envi-
ronment in a way that the material is consumed and 
its dissolved species become part of the environment. 
It is described as a surface degradation due to elec-
trochemical interactions producing metallic ions and 
salts7 and applies only to metallic materials. Only 
noble metals like gold have a surface which is self-
protecting from corrosion, while all other metals and 
alloys in air spontaneously rely on a reaction with oxy-
gen, forming a more or less protective (passivation) 
oxide layer, shown in Figure 2. 
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Any violation of this oxide film will lead to immediate 
corrosion (ion flow) until the film is formed again.8 The 
time to rebuild a protective oxide layer again is called 
repassivation time. It is dependent on the metal com-
position and the availability of oxygen and takes only 
milliseconds9, for Ti6Al4V about 60 ms10.

Classification of corrosion phenomena

Eight distinct forms of corrosion have been defined

1. Uniform or general corrosion refers to the inevi-
table corrosion to which all metals immersed in elec-
trolytic solutions are condemned.11 It is the uniform 
removal of material from surfaces, a phenomenon for 
all metals. Alloys used for implants have a high resist-
ance against uniform corrosion, making it a very slow, 
visibly undetectable process.
 
2. Galvanic or two-metal corrosion is the dissolu-
tion of metals driven by macroscopic differences in 
electrochemical potentials, usually as a result of dis-
similar metals in proximity.12 This form of corrosion 
needs 3 conditions, of which all have to be met:

a. Two different metals  
(= different corrosion resistances)

b. Physical (conductive) contact  
(for electron transfer)

c. Aqueous (electrolytic) environment  
(for ion transfer)

 
3. Fretting corrosion (and erosion) is corrosion 
assisted by mechanical action: the passive layer of a 
metal or alloy is permanently damaged, leading to 
accelerated corrosion of the unprotected surface. It 
is defined as deterioration at the interface between 
contacting surfaces as the result of corrosion and a 
slight oscillatory slip between two surfaces.4 Fretting 
currents consist of dissolution and repassivation reac-
tion.13 

4. Crevice corrosion is the localized corrosion of 
a metal surface at, or immediately adjacent to, an 
area that is shielded from the full environment of 
close proximity between the metal and the surface 

of another material.4 Crevices can appear as narrow 
cracks, e.g., after the overload of a metallic device, or 
as small gaps between interfaces of modular compo-
nents. The conditions in the crevice are different from 
the environment, leading to a small galvanic element 
and local corrosion.
 
5. Pitting corrosion is a form of localized, symmetric 
corrosion in which pits form on the metal surface.11 It 
is initiated by mechanical stress, such as scratches or 
tribological loads. 
 
6. Intergranular corrosion is a form of galvanic cor-
rosion due to impurities and inclusions in an alloy.11 It 
is a local attack, initiated by grain boundaries whose 
composition and structure differ strongly from the 
grains. Corrosive attacks can be intensified by gal-
vanic effects between grains and grain boundaries. 
Intergranular corrosion is more likely for cast alloys 
than for wrought alloys.
 
7. Selective leaching is a form of corrosion that 
results from chemical differences not within grain 
boundaries but within the grains themselves11 and 
is defined as the removal of specific components of 
an alloy from the device’s surface, initiated by weakly 
bound or readily solvable elements and/or aggressive 
media. Leaching is more likely for multiphase alloys 
with grains of different composition and structure 
than for single-phase materials. Leaching can be a 
process accompanying the passivation of a surface. 
Solvable elements, such as Fe or V, leave the surface 
and lead to a higher concentration of corrosion resist-
ant elements, such as Cr or Ti, thus protecting against 
further corrosive attacks.

Fig. 2: Schematic of metal-
oxide-solution interface with 
protein molecule and voltage 
variations (With kind permis-
sion of L. Gilbert)

Metal Oxide Double Layer

Protein

V x

oxmetal solution
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Educational (continued)

8. Stress corrosion and corrosion enhanced 
fatigue are phenomenons in which a metal in a cer-
tain environment, especially those rich in chlorides, 
is subjected to stress and falls at a much lower level 
than usual as a result of corrosion.14 
 
General or uniform corrosion cannot be avoided. 
However, for modern implant materials, it is an 
extremely slow process (some ng per cm2 and per 
day). Taking account only of general corrosion, the 
lifetime of an implant exceeds by far the life of the 
patient. All other forms of corrosion can be avoided 
or reduced by appropriate choice of materials, designs 

and handling. If corrosion cannot be avoided, care 
has to be taken to limit it as much as possible.

Corrosion is – like wear – a system property and mul-
tifactorial. It depends on the material: metal type 
– composition, structure, homogeneity, impurities, 
defects, electropotential, repassivation capacity etc.; 
the manufacturing process; the surface conditions, 
especially roughness; the design (dimensions and 
tolerances), especially for modular connections like a 
Morse taper; and the surrounding environment, espe-
cially load, motion and pH5 and the complex interplay 
of metallurgical, chemical, electrical, and tribological 
factors.12,15,16

Corrosion and Fretting for Biomaterials

Ti and Ti alloys are prone to fretting wear but their 
electrodynamic potential, and, therefore, their cor-
rosion resistance is high: around 6V. CoCr alloys 
are harder and less susceptible to fretting and wear 
but their corrosion potential is much lower, around 
400mV. Stainless steel alloys in general have a simi-
lar hardness but a lower corrosion resistance, around 
350mV for ISO 5832-1 and 800mV for ISO 5832-9 
steel, and their fretting resistance is less than for CoCr 
alloys.
 
Due to the high corrosion resistance of the metals 
and alloys used in orthopaedics, several types of cor-
rosion are uncommon. The two main forms of corro-
sion observed for orthopaedic implants are fretting 
initiated crevice corrosion and fretting corrosion. 
Pitting corrosion has been only observed for stain-
less steels and was the reason for polishing stems, 
as surface roughness also influences the amount of 
corrosion. 
 
Gilbert et al.17 presented a hypothesis of mechanically 
assisted crevice corrosion to explain how mechanical 
loading can result in fretting of the modular taper 
interface, fracture of the passive oxide films, repas-
sivation and crevice corrosion. This still seems to be 

the consensus today. They suggested that mechani-
cal loading of the prosthesis accelerates fretting and 
crevice corrosion processes, resulting in the release 
of metal ions and the production of wear debris. 
Although fundamentally a crevice corrosion prob-
lem, mechanical fretting and wear also contribute by 
disrupting the atomically thin, protective oxide layers 
that border the crevice environment.12,15,18 When the 
underlying metallic substrate is exposed to the in-vivo 
saline fluid environment by mechanical damage, rapid 
oxidation or repassivation of the metal surfaces alters 
its voltage and acidifies the solution trapped in the 
taper crevice. 
 
However, several authors of articles on fretting and 
corrosion of modular implants assume that corro-
sion issues are design and, therefore, manufacturer 
related.19 Of course the intraoperative assembly of 
modular components – clean, dry, impaction 20,21,22 
– is as important for any material combination, 
although the consequences for metal or ceramics, for 
example, are obviously different. 
 
A potential additional risk is that over the years sur-
geons have started to mix components from various 
suppliers 23 and not all tapers are created equally. 

Summary

Corrosion and wear are system properties and, there-
fore, complex and multifactorial. Metallic biomaterials 
corrode in the human body in general, although at a 
very low rate. Several other forms of corrosion have 
been identified technically and some of them can be 
observed also in orthopaedics.Their causes and conse-
quences have been analyzed in detail. For long-term 
implants like THA the modular connections have been 

identified as a primary source of concern and the 
mechanism of fretting-induced crevice corrosion has 
become popular. Apart from several other factors, the 
usage of appropriate materials and compliant designs 
and a careful assembly of intended components are 
the best methods to avoid extensive corrosion with its 
potential consequences. 
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Intraoperative findings and retrieval analyses show the evidence 
of increased metal wear at the large metal ball head/trunnion 
interface. Some authors1-3 have reported that adverse reactions 
to metal debris (e.g., metallosis, pseudotumours, chronic inflam-
matory lesions, local tissue reactions) may take several years to 
develop. Metal debris from taper junctions appears to have a 
greater potential to stimulate adverse immune responses. 

Modular Taper Junctions as a Potential  
Source of Increased Metal Debris

Source: With kind permission of Aldo Toni, 
Rizzoli Orthopaedic Institute Bologna (Italy)
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Study: 

Clinical performance of CoC THA  
after 20-year follow-up

Synder et al. (Poland) evaluated 220 THA after 
implantation of cementless full ceramic threaded 
cups (alumina, BIOLOX® first generation, 32mm) in 
188 patients (101 female, 87 male) between 1985 
and 1999. The main diagnoses were dysplastic coxar-
throsis (36.8%) and idiopathic coxarthrosis (27.3%). 
The mean age of the patients at surgery was 44.5 
(20–70) years. The mean follow-up was 19.6 (12.3–
26.7) years. The authors reported very good results in 
39.5% of the patients, good results in 43.6% and sat-
isfactory results in 9.1%. No cases of squeaking and 
infection were observed. A revision for aseptic loosen-
ing was required in 16 cases. Poor results (7.8%) were 
mostly obtained in patients with advanced dysplastic 
coxarthrosis. The survival rate (Kaplan-Meier) with the 
endpoint of all revisions was 86.4%. Similar findings 
were published by Petsatodes et al.*

Synder M et al. Long-term results of cementless hip arthroplasty with ceramic-
on-ceramic articulation. International Orthopaedics (SICOT) 2012;36:2225-2229

*Petsatodes GE et al. Primary cementless total hip arthroplasty with an alumina 
ceramic-on-ceramic bearing: results after a minimum of twenty years of follow-
up. J Bone Joint Surg-Am 2010;92:639-644

Study: 

CoC in patients ≤ 30 years old – no cases of 
osteolysis after 15-year follow-up

Kim et al. (Korea) evaluated 127 cementless CoC 
THA (BIOLOX® forte, 28mm) in 96 patients. The mean 
age at the time of surgery was 24 ± 5 (19–30) years. 
The main diagnoses were osteonecrosis of the femo-
ral head (54.3%) and developmental dysplasia of the 
hip (20.5%). The mean follow-up was 14.8 (10–16) 
years. 
No cases of aseptic loosening, migration, squeaking 
or ceramic fracture were observed. One acetabular 
component (0.8%) was revised because of recur-
rent dislocation. The survival rate (Kaplan-Meier) 
with the endpoint of aseptic loosening was 100%. 
The authors concluded that the alumina CoC bearing 
couple exhibits excellent clinical results in this young 
and highly active patient population.

Kim Y-H et al. Cementless Metaphyseal Fitting Anatomic Total Hip Arthroplasty 
with a Ceramic-on-Ceramic Bearing in patients Thirty Years of Age or Younger. 
J Bone Joint Surg-Am 2012;94(17):1570-1575

Study:

CoC in patients ≤ 30 years old – no cases  
of osteolysis after 11-year follow-up

In a retrospective study, Yoon et al. (Korea) reported 
on the results after 75 cementless CoC THA (alumina, 
BIOLOX®forte, 28mm) in 62 patients (37 male, 25 
female). The main diagnosis was osteonecrosis of the 
femoral head (51%). The mean age at the time of 
surgery was 24 (18–30) years. The mean follow-up 
was 11.5 (10–13.5) years. 
The survival rate (Kaplan-Meier) with the endpoint of 
all revisions was 98.9%. The authors identified noises 
in 16% of all cases (clicking 13%, squeaking 3%). 
However, noises could not be reproduced. A ceramic 

 A technically correct operative technique during 
endoprosthesis implantation … is of key importance 
for the final outcome of the arthroplasty. 

- Synder et al. (Poland)
In: International Orthopaedics (SICOT) 2012;36:2229

Clinical Data With Ceramics

 Our results with the use of alumi-
na-on-alumina ceramic bearings in patients 
thirty years of age or younger suggest 
that cementless acetabular and femoral 
components provide outstanding midterm 
fixation and substantial pain relief well 
into the second decade after surgery and 
provide a high rate of survivorship without 
evidence of osteolysis. 

- Kim et al. (Korea)
In: J Bone Joint Surg-Am 2012;94(17):1574

58 year-old female, left hip, 21 years after primary THA

Source: With kind permission of Marek Synder, Head of the Clinic of Ortho-
paedics and Pediatric Orthopaedics, Medical University of Lodz (Poland)
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fracture of the insert occurred in one patient and was 
associated with constant instability and recurrent sub-
luxation. The patient already had an unstable hip pre-
operatively as a result of inadequate hip muscle tone 
after spinal cord injury. 
No cases of wear-related osteolysis were observed. 
No acetabular or femoral component showed radio-
graphic signs of loosening. The survival rate (Kaplan-
Meier) with the endpoint of aseptic loosening was 
100%.

Yoon HJ et al. Alumina-on-alumina THA Performed in Patients Younger 
Than 30 Years: A 10-year Minimum Followup Study. Clin Orthop Relat Res 
2012;470:3530-3536

Study:

Clinical performance of CoC vs CoXPE in 
patients < 61 years old – No clear trend yet 
after 5-year follow-up

In a prospective randomised controlled study,  
Beaupre et al. (Canada) compared the clinical and 
radiographic outcome of 48 CoC and 44 CoXPE 
cementless THA. The mean age at the time of surgery 
was 51.3 years in the CoC group and 53.6 years in 
the CoXPE group. Alumina ceramic inserts and femoral 
ball heads were used in the CoC group, the ball head 
diameter being mainly 32mm. 28mm femoral ball 
heads were mainly used in the CoXPE group. 
CoC and CoXPE THA provided excellent short-term 
results. No failures of the bearing couples were 
observed. There were no significant differences in the 
clinical and functional outcomes after 5 years post-
operatively. The authors reported that a long-term 
evaluation is under way. 

Beaupre LA et al. A Randomized Trial Of Ceramic-On-Ceramic Bearing  
Versus Ceramic-On-Crossfire-Polyethylene Bearing In Total Hip Arthroplasty: 
Five-Year Outcomes. J Arthroplasty 2012 (article in press),  
http://dx.doi.org/10.1016/j.arth.2012.07.027

Study: 

CoM and MoM are associated with an 
equivalent increase in serum metal ion le-
vels at 6- and 12-months follow-up

Only limited data are available on the clinical perfor-
mance of the CoM bearing couple. The femoral ball 
head is made of zirconia toughened alumina ceramic 
(BIOLOX®delta). Now, in a prospective randomised 
controlled study Schouten et al. (New Zealand) com-
pared serum levels of cobalt and chromium of 41 
CoM* and 36 MoM THA at 6 and 12 months (bed-
ding-in phase) postoperatively. 36mm femoral ball 
heads were mainly used. 
The study identified an association between higher 
acetabulum inclination (>55°) and higher serum 
metal ion levels. 
This study confirms the importance of correct ace-
tabular component implantation for bearing couples. 
The authors noted that a follow-up at 2 and 5 years 
(steady state phase) will provide further results.

Schouten R et al. A prospective, randomised controlled trial comparing ceramic-
on-metal and metal-on-metal bearing surfaces in total hip replacement. J Bone 
Joint Surg-Br 2012;94(11):1462-1467

Study: 

Comparison of the clinical performance of 
CoC, MoM and MoP after 8.5-year follow-
up

Milosev et al. (Slovenia) evaluated outcomes obtained 
retrospectively from 411 THA in 395 patients. They 
reported on the results of their follow-up examination 
of 202 CoC (BIOLOX®forte), 199 MoP, and 68 MoM 
(low-carbon) THA. The metal and ceramic inserts were 
used with a sandwich cup in which an additional layer 
of polyethylene is placed between the metal cup and 
the insert. In all cases a 28mm femoral ball head was 
used. The mean age at the time of surgery was 60 
years in the CoC and MoM groups and 71 years in the 
MoP group. The mean follow-up was 8.5 (6.9–10.5) 
years. The main diagnosis was osteoarthritis. 
The authors reported that the revision rate for aseptic 
loosening was significantly higher for the MoM group 
compared to the MoP and CoC groups. The differ-
ence in survival between the MoP group and the CoC 
group was not significant. In the MoP group, 1 revi-
sion was due to aseptic loosening. In the MoM group, 
5 revisions were due to aseptic loosening and 1 revi-
sion to dislocation. In the CoC group, 2 revisions were 
due to aseptic loosening and 4 revisions to fracture of 
ceramic components. Unfortunately, the authors pre-

 The findings of our study suggest alu-
mina-on-alumina bearings are associated 
with high implant survivorship after 10 
years in young patients. 

- Yoon HJ et al. (Korea)
In: Clin Orthop Relat Res 2012; 470:3533

* CoM articulation, Pinnacle® 
CoMplete Acetabular Hip System, 
DePuy Orthopaedics Inc.
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sented no data on the cup positioning and retrieved 
components. Therefore, the reasons for loosening 
failures in all 3 bearing couples and ceramic fractures 
in the CoC group remain unclear.

Milosev I et al. Comparison of Ten-Year Survivorship of Hip Prostheses with Use 
of Conventional Polyethylene, Metal-on-Metal, or Ceramic-on-Ceramic Bear-
ings. J Bone Joint Surg-Am 2012;94(19):1756-1763

Study:

Comparison of the clinical performance of 
CoC, MoXPE and MoP – No clear trend yet 
after 5-year follow-up. No significant wear 
in the CoC group

In a prospective randomised controlled study, 
Nikolaou et al. (Canada) compared the clinical and 
radiographic outcome of 34 CoC, 36 MoP and 32 
MoXPE cementless THA in 91 patients. The main 
diagnosis was osteoarthritis (66%). In all cases a 
28mm femoral ball head was used. The mean age at 
the time of surgery was 52.7 (19–64) years. 97 THA 
in 87 patients could be reviewed. 
There were no statistical differences in the clinical 
and functional outcomes after 5 years. No failures 
due to aseptic loosening could be detected. In the 
CoC group, 3 of 34 patients (8.2%) reported squeak-
ing. No radiological abnormalities could be detected 
and no patient required a revision due to squeak-
ing. Significant differences were recorded for the 
mean annual linear wear rate. The CoC bearing cou-
ples demonstrated the lowest wear rate. The mean 
annual liner wear rates were 0.0067mm/year in the 
CoC group, 0.059mm/year in the MoXPE group and 
0.151mm/year in the MoP group. 

Nikolaou VS et al. A prospective randomised controlled trial comparing three 
alternative bearing surfaces in primary total hip replacement. J Bone Joint Surg-
Br 2012;94(4):459-465 

Case Report:

Metal wear-related complications – MoP 
after revision of a ceramic fracture is con-
traindicated 

In rare cases of ceramic component fracture, 
surgeons have the option of using a specially 
designed ceramic revision ball head system in 
articulation with a ceramic, PE or XPE insert.*
Based on the results of testing and clinical find-
ings, the use of a MoP bearing after a ceramic 
component fracture is contraindicated. Poor 
results have been reported in the literature 

when revision surgery was performed for 
ceramic fracture with MoP bearings. Ceramic 
particles can be embedded in the PE articulation 
surface and cause abrasive wear of the metal 
femoral ball head. Most of these publications 
reported massive metal wear and destruction 
of the metal femoral ball head. This can lead 
to extensive periprosthetic metallosis, elevated 
blood cobalt levels and, in severe cases, metal 
wear-related cobalt toxicity. 

Recently, such an exceptionally rare case of sympto-
matic metal wear-related cobalt toxicity was described 
by Zywiel et al. (Canada). The patient developed 
symptoms of cobalt toxicity beginning 6 months after 
revision of a fractured ceramic component to a MoP 
bearing couple. He died from cobalt-induced cardio-
myopathy. The authors pointed out that the patient’s 
serum cobalt level was approximately 10 times higher 
than those previously reported for systemic toxic-
ity after treatment of a ceramic fracture with a MoP 
bearing couple. The implant retrieval analysis showed 
a loss of 28.3 g of the mass of the metal femoral 
ball head. The authors noted that symptoms of cobalt 
toxicity have also been reported in patients with failed 
MoM bearing couples, patients with third-body wear 
of metal (CoCrMo) components and, in one case 
of mismatch, of a metal femoral ball head with a 
ceramic insert.

Zywiel MG et al. Fatal cardiomyopathy after revision total hip replacement 
for fracture of a ceramic liner. J Bone Joint Surg-Br 2013;95:31-37

Literature:

Allain J et al. Failure of a stainless-steel femoral head of a revision total hip 
arthroplasty performed   after a fracture of a ceramic femoral head. J Bone Joint 
Surg-Am 1998;80(9):1355-1360

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

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

Hasegawa M et al. Cobalt-chromium head wear following revision hip 
arthroplasty performed after ceramic fracture - a case report. Acta Orthopaedica 
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Hintner M et al. What an orthopaedic surgeon should know: Selection of a 
bearing couple in case of revision after a fractured ceramic component. Semin 
Arthro 2013 (in press)
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in the polyethylene acetabular cup after revision of a total hip prosthesis 
with fractured ceramic ball. Archives of Orthopaedic and Traumatic Surgery 
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Traina F et al. Revision of a ceramic hip for fractured ceramic components. 
Paper, Scientific exhibit at the 78th AAOS annual meeting, San Diego; 2011. 

Traina F et al. Revision of ceramic hip replacements for fracture of a ceramic 
component. J Bone Joint Surg-Am 2011;93. e147 (1–9) 
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Trebse R et al. Clinical results after revision total hip arthroplasty for frac-
ture of ceramic bearing surfaces. Abstract 193, EHS; 2012

Wittingham-Jones P et al. Fracture of a ceramic component in total hip 
replacement. J Bone Joint Surg-Br 2011;94:570-573

* For further information on bearing couple 
selection for revisions after a ceramic 
fracture, please scan the QR code with 
your smarthphone. You can also visit www.
ceramtec.com/biolox/media-library/cer-
anews-plus/ or order an info brochure with 
the enclosed fax form. 

Review:

Update on bearings

The 11th Winter Meeting organized by Ranawat 
Orthopaedics New York, in Bengaluru, January 17-19, 
2013, was designed to provide up-to-date informa-
tion in arthroplasty and non-arthroplasty options 
as well as in bearing surfaces. The course chairman 
Chitranjan S. Ranawat pointed out that in Asia, 
especially in India and China, there is tremendous 
growth potential in joint replacement procedures. 
He demanded that the aim of education must be to 
ensure the highest quality of care for millions of indi-
viduals suffering from arthritis. 
Cera News gives an overview of the bearings session.
 
MoM bearings

There is more than 20 years of clinical experience 
with 2nd generation MoM bearings in hip arthroplasty. 
Over that time, the benefits and risks have been iden-
tified. It was pointed out that with hip resurfacing and 
conventional THR a significant number of patients 
have runaway wear due to malposition and adverse 
reactions to metal ions. The incidence rates given in 
this meeting range from 10 to 20% and rising. The 
major risk of MoM bearings is the increased exposure 
to metal particles and ions and associated biological 
reactions. The risks related to metal ion exposure can 
be minimized by careful patient selection, an accurate 
surgical technique, correct component positioning 
and monitoring of serum ion levels. Currently, there 
is still no alternative bearing for hip resurfacing.

Cross-linked polyethylenes (XPE)

The experience with XPE demonstrated significantly 
reduced wear compared to conventional PE. XPEs 
have a short clinical history compared to hard/hard 
bearings and conventional PE. Long-term results do 
not exist. Recent developments are focused on fur-
ther reduction of wear rates and oxidation as well as 
an improvement of mechanical properties to reduce 
fracture risk. Roberto Binazzi (Italy) expressed some 

concerns regarding the small wear particles. The 
caveat here is that scientists and surgeons do not yet 
know a lot about the biologic activity of XPE wear 
particles. It is important to recognize that the aim of 
improved clinical performance and long-term implant 
survival will be influenced not only by wear rates but 
also by the biological behaviour of the wear particles. 
It will therefore be important to understand the bio-
logical behaviour of XPE particles in comparison to 
conventional PE, ceramic and metal particles. There-
fore, more investigation and long-term follow-up is 
needed to provide results.

CoC bearings

There is nearly 40 years of clinical experiences with 
ceramics. The tribologic and biological properties of 
ceramics have been well studied. Despite the excel-
lent clinical performance and high biocompatibility, 
there are still some concerns regarding ceramic frac-
ture and noises. Based on a patient questionnaire, 
Ranawat reported 23% of the patients answering 
yes to the question ”Do you have any noise in your 
hip?“, of which 40% reported squeaking. Only 3% 
were able to reproduce the noise in front of the sur-
geons. It is known that a number of factors may be 
responsible for noises in hard/hard bearings: compo-
nent malposition, component as well as soft tissue 
impingement, lubrication deficiency, design of the 
hip implant system, etc. The most common causes for 
fractures of ceramic inserts are essentially incorrect 
handling, for instance, misaligned insertion of the 
insert, etc. Binazzi noted that surgeons should know 
the proper insertion and correct handling of ceramic 
inserts. An accurate surgical technique, correct posi-
tioning of the prosthesis and safe handling of the 
ceramic components play a significant role in avoid-
ing ceramic failure and achieving excellent mid- and 
long-term outcomes, even if cost remains an issue as 
Binazzi mentioned. 

 CoC remains the bearing of choice for young 
and active patients. 

- Chitranjan S. Ranawat, MD (USA)
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Heinz Mittelmeier Research Award

J. Philippe Kretzer, PhD, of Heidelberg University Hospital was 
awarded the Heinz Mittelmeier Research Award in October 2012 at 
the German Congress of Orthopaedics and Trauma Surgery (DKOU) 
in Berlin. He received the honor from the German Society of Or-
thopaedics and Orthopaedic Surgery (DGOOC) for his study “Wear 
in total knee arthroplasty – just a question of polyethyl ene?”. The 
prize, which is endowed with an award of 5,000 euros, was donated 
by CeramTec. 

The goal of the study was to determine the amount of metal particles (cobalt, 
chromium, molybdenum and titanium) in the wear debris of total knee arthroplas-
ties. J. Philippe Kretzer was able to show that these metal particles, in addition to 
the polyethylene particles, account for a total of 12% and thus constitute a signif-
icant portion of the overall wear. Because metal particles and ions may negatively 
impact clinical outcomes, particularly in patients with hypersensitivity, he pointed 
out that non-metallic materials (e.g., ceramics or sufficient coatings) may be con-
sidered as an alternative treatment for those patients. 

Abstract of the study: 

Wear in total knee arthroplasty –  
just a question of polyethylene?

Biological reactions against wear particles are a common cause for failure in 
total knee arthroplasty. So far, wear has been mainly attributed to polyethylene. 
However, the implants present large metallic surfaces, potentially also leading 

Heinz Mittelmeier Research Award for Study  
Investigating Wear in Total Knee Arthroplasties
 

J. Philippe Kretzer, PhD, has been the Techni-
cal Director of the Laboratory for Biomechanics 
and Implant Research at Heidelberg University 
Orthopaedic Clinic since 2004. A graduate in 
Medical Engineering, he was awarded a doctor-
ate in 2008 at the Faculty of Medicine, Heidel-
berg for his dissertation “Development of a new 
measurement process for experimental analysis 
of the wear behavior of metal-on-metal bearing 
couples in total hip arthroplasty.” 
In 2011 Dr. Kretzer was awarded the research 
prize of the Arbeitsgemeinschaft Endoprothetik 
(AE) for his study “Wear analysis of unicondylar 
bearing and fixed bearing knee systems: A knee 
simulator study.”

Contact: 
J. Philippe Kretzer, PhD, 
Technical Director 
Laboratory of Biomechanics  
and Implant Research 
Clinic for Orthopedics and Trauma Surgery 
Department of Orthopedics, Trauma Surgery 
and Paraplegiology 
Heidelberg University Hospital 
Schlierbacher Landstr. 200a 
69118 Heidelberg 
Germany 
Phone: +49 6221 562 9209 
Fax: +49 6221 562 9206 
Email: philippe.kretzer@med.uni-heidelberg.de 

Congress co-president Christoph Josten, MD, PhD, Paul Silberer (CeramTec), J. Philippe Kretzer, 
PhD, Heinz Mittelmeier, MD, PhD, and congress co-president Wolfram Mittelmeier, MD, PhD 
(from left) at the award presentation ceremony
Source: Starface GmbH
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Call for papers

Call for papers
 
The German Society for Orthopaedics and 
Orthopaedic Surgery (DGOOC) will once more 
be awarding the Heinz Mittelmeier Research 
Award with a 5,000 euro endowment in 2013. 
The research prize, which is donated by Ceram-
Tec 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 
by August 31, 2013, or before. 

The prize will be awarded at the German Con-
gress for Orthopaedics and Trauma Surgery 
(DKOU), to be held October 22–25, 2013, 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

to metal wear products. Therefore it was aimed to 
determine the local release of cobalt, chromium, 
molybdenum and titanium in total knee arthroplasty. 
Implants were subjected to physiological loadings 
and motions for 5∙106 walking cycles in a knee wear 
simulator. Polyethylene wear was determined gravi-
metrically, and the release of metallic wear products 
was measured using high resolution-inductively cou-
pled plasma-mass spectrometry. A polyethylene wear 
rate of 7.28 ± 0.27mg/106 cycles was determined 
and the cumulative release of metals measured 1.63 
± 0.28mg for cobalt, 0.47 ± 0.06mg for chromium, 
0.42 ± 0.06mg for molybdenum and 1.28 ± 0.14mg 
for titanium.
  
For other metallic implant devices it is well known 
that metal wear products are able to interact with 
the immune system potentially leading to immuno-
toxic effects. In this study approx. 12% of the whole 
wear products were metallic and it is believed that 
these particles and ions may become clinically rele-
vant in particular for patients who are sensitive to 
these materials. Non-metallic materials (e.g., ceramics 
or sufficient coatings) may be considered as an alter-
native treatment for those patients. 

The award-winning J. Philippe Kretzer, PhD, is congratulated by arthroplasty 
pioneer and the award’s eponym, Heinz Mittelmeier, MD, PhD.
Source: Starface GmbH
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Implant infections

Two new publications offer comprehensive 
treatises on implant-associated infections. 
In addition to providing a comprehensive 
review of the topic, they give valuable infor-
mation on the prevention and treatment of 
implant infections.

 
Parvizi J (ed.): Periprosthetic Joint 
Infection. Practical Management 
Guide

Jaypee Brothers Medical  
Publishers (P) Ltd, 2013 
ISBN 978-93-5090-271-4 
www.jaypeebrothers.com/pgDetails.
aspx?book_id=978-93-5090-271-4 
 
Trebse R (ed.):  
Infected Total Joint Arthroplasty

The Algorithmic Approach.  
Springer, 2012 
www.springer.com/medicine/orthopedics/
book/978-1-4471-2481-8

EFORT Tribology Day –Tribology up-
date in hip and knee arthroplasty

Tribology Day, chaired by Karl Knahr, MD, 
PhD, will be held on June 6 during the 14th 
EFORT Congress (Istanbul, June 5 - 8, 2013). 
The focus will be on the state of affairs with 
regard to materials and wear-related prob-
lems in hip and knee arthroplasty. 

 
 
 
 
Download the program   
via the QR code.

Insertion instrument for BIOLOX® 
inserts received CE marking 

In the “Facts and figures” section of Cera-
News 2/2012, we introduced a new inser-
tion instrument which was developed spe-
cifically to permit BIOLOX® ceramic inlays to 
be inserted safely into the metal shells. In 
mid-November 2012, the instrument, which 
is manufactured and distributed by OHST 
in Rathenow (Germany), received the CE 
marking. Therefore the insertion instrument 
can now be used in clinical practice. 
 
We will be reporting on clinical experience 
with the insertion instrument for BIOLOX® 
inlays in one of the forthcoming issues.

 
www.ohst.de
For further information of the insertion  
device (technical details, video), please  
scan the QR code with your smarthphone. 

BIOLOX®DUO approved in Japan

The ceramic bipolar system BIOLOX®DUO 
has been approved for use in Japan since 
December 2012. The company distribut-
ing the system there is Robert Reid. With 
this approval it is possible for the first time 
in Japan to treat patients with a ceramic 
bipolar system. Bipolar systems are used for 
approximately half of all hip arthroplasties 
in Japan.

BIOLOX®DUO can be combined with any 
stem approved for 28mm BIOLOX®forte or 
BIOLOX®delta femoral ball heads.
 
We will be reporting on clinical experiences 
with BIOLOX®DUO in one of the forthcom-
ing issues.

Does increased weight result in  
increased risk of ceramic fracture?

A study led by Michael Morlock, PhD, at 
Hamburg-Harburg Technical University (Ger-
many) has shown that higher weight alone 
does not increase the risk of ceramic frac-
tures. 
 
A detailed report by the author on the 
results of this study will appear in the next 
issue of CeraNews.

Histopathological differential di a g-
nostic considerations for problems 
related to implant allergies

Veit Krenn, MD, PhD, (Trier, Germany), 
Reference Pathologist for the Implant Allergy 
Working Group at the German Society for 
Orthopaedics and Orthopaedic Surgery 
(DGOOC), has developed the international 
consensus classification for arthroplasty 
pathology. The expanded consensus clas-
sification categorizes pathological changes, 
thus permitting greater safety and making 
it possible to draw conclusions regarding 
insufficiency etiology and mean survival of 
the joint replacement.

In the next issue of CeraNews, Krenn will 
be presenting the differential diagnostic 
approach which can indicate to the surgeon 
how to proceed when selecting the required 
tests, classifying the results and treating 
patients.
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BIOLOX® InsertsSafety Reminder

1. Position the cup in 
the Lewinnek‘s Safe 
Zone illustrated. Avoid 
using ceramic inserts 
when the cup is retro-
verted.

2. Remove osteo-
phytes in order to 
avoid impingement. 

3. Ensure that the cup 
and insert are compa-
tible.

4. The cup has to be 
clean and dry before 
placing the insert. 
Liquids and fat are not 
compressible and have 
to be removed from 
the cup. 

5. To protect the cup, 
place a swab into it 
and remove shortly 
before placing the 
insert. 

6. When using an 
insertion instrument, 
please follow its 
instructions for use 
carefully.

7. In order to check 
that it is correctly 
seated, run the finger 
around the rim of the 
insert. 

8. Fixation of the in-
sert is achieved by 
impacting with the 
appropriate impactor 
in axial direction. 

9. Never strike the 
ceramic insert directly 
with a metal hammer. 

10. Check the right 
position of the insert 
in the cup after 
fixation. (e.g. X-ray)

Always remember

• Make sure that the ceramic insert and the cup are compatible. 

• Make sure the position of the acetabular cup and its function 
is thoroughly checked by using a trial insert.

• Make sure that the metal shell is clean and not damaged. 

• Do not use an insertion instrument for impaction. 

• Carefully assemble the components. 

•  Don’t combine products from different manufacturers. 

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

CeramTec GmbH

Medical Products Division

CeramTec-Platz 1–9

D-73207 Plochingen, Germany

Phone: +49 7153 611 828

Fax: +49 7153 611 950

medical_products@ceramtec.de

www.biolox.com

This information does not replace the instructions for use. The Information given in the instruction for use is binding and must always be observed. (October 2012)       

CeraFacts
Comprehensive library, 
all about BIOLOX® 
ceramics, with helpful 
animations and videos 
for your clinical practice  
on USB stick

1, 3, 6, 7, 8, 9, 10 Figure Source: CeramTec 
2 Figure Source: Prof. A. Kusaba (2009) 
4, 5 Figure Source: Prof. H. Kiefer (2011)

BIOLOX® Ball HeadsSafety Reminder

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.

CeramTec GmbH

Medical Products Division

CeramTec-Platz 1–9

D-73207 Plochingen, Germany

Phone: +49 7153 611 828

Fax: +49 7153 611 950

medical_products@ceramtec.de

www.biolox.com

This information does not replace the instructions for use. The Information given in the instruction for use is binding and must always be observed. (October 2012)       

CeraFacts
Comprehensive library, 
all about BIOLOX® 
ceramics, with helpful 
animations and videos 
for your clinical practice  
on USB stick

1, 2, 3, 6 Figure Source: 
Prof. D. Höntzsch (Tübingen, Germany)

4, 5 Figure Source: CeramTec 

Die hart/weich Gleitpaarungen Keramik/Polyethylen (PE), Keramik/Crosslinked Polyethylen (XPE), Metall (CoCrMo)/XPE wurden 
hinsichtlich möglicher Auswirkungen von Keramikpartikeln auf das Abriebverhalten (Dreikörperverschleiß) untersucht.  

Material und Methode

Kugelköpfe:  Aluminiumoxid-Matrix-Verbundwerkstoff   
 (BIOLOX®delta), CoCrMo 

Inserts:  Crosslinked UHMWPE 32 mm, UHMWPE 32 mm

Fremdpartikel: Aluminiumoxidkeramik (Al
2
O

3
)-Partikel    

 (BIOLOX®forte) 

Zwischen den Gleitflächen wurden Keramik-Fremdpartikel bis 5 mm 
eingebracht, um das Abriebverhalten bei simuliertem Dreikörperver-
schleiß zu testen (Abb.1–2).

Das Abriebverhalten von BIOLOX®delta- und CoCrMo-Kugelköpfen 
in Verbindung mit PE- u. XPE-Inserts wurde im Hüftgelenksimulator 
(Endolab® Rosenheim) getestet. Vor Testbeginn wurden Al

2
O

3
-Parti-

kel in die korrespondierenden Inserts eingebracht (Abb. 2). Während 
des Tests wurden weitere Keramikpartikel mittels der Testflüssigkeit 
(Kälberserum) den Gleitpaarungen zugeführt (Abb. 1). Die Gleitpaa-
rungen durchliefen jeweils 5 Millionen Testzyklen. Die Tests wurden 
entsprechend den Normen ISO 14242 Part 1 und 2 durchgeführt. Die 
Schädigung der Gleitpaarungsoberflächen wurde visuell beurteilt. Die 
Abriebmessung erfolgte gravimetrisch. 

Abb. 1: Zwischen den Gleitflächen einge-
brachte Keramikpartikel während des Tests

Abb. 2: Punkte 1–5, an diesen Stellen wurden  
Al

2
O

3
-Partikel vor Testbeginn eingebracht 

Gleitpaarungswahl bei Revision nach Keramikfraktur

Schlussfolgerung

Abb. 7–8: Metallose, 1,5 Jahre nach Metall/PE-Versorgung bei Keramikfraktur 
(Quelle: Prof. C. Lohmann, Orthopädische Universitätsklinik Magdeburg)

1. Von den bislang untersuchten Gleitpaarungen weisen Keramik/Keramik-Gleitpaarungen ein sehr 
geringes Abriebvolumen auf (Abb. 5) 9. Aus tribologischer Sicht stellt die Keramik/Keramik-Gleitpaa-
rung die beste Versorgung nach Keramikfraktur dar.8

2. Die zweitbeste Versorgungsmöglichkeit ist aus tribologischer Sicht die Keramik/PE-Gleitpaarung 
(UHMWPE oder XPE).

3. Die Verwendung der Metall/PE-Gleitpaarung nach Keramikfraktur ist kontraindiziert.1–5 Keramik-
partikel können in das PE-Insert eingepresst werden und zur hochgradigen Zerstörung des Metall-
kugel kopfes führen (Abb. 7–8).

Klinische Erfahrungen bestätigen die Testergebnisse.7 Für die Versorgung nach Keramikfraktur 
stehen BIOLOX®OPTION-Kugelköpfe aus dem Material BIOLOX®delta zur Verfügung.

Resultate

Keramik/PE und Keramik/XPE 

Die Testergebnisse mit Keramik-Fremdpartikeln zeigen, dass die 
Gleitpaarungen Keramik/PE und Keramik/XPE Versorgungsmöglich-
keiten nach Fraktur einer Keramikkomponente darstellen, um abrieb-
bedingte Probleme durch Dreikörperverschleiß und damit verbun-
dene Komplikationen gering zu halten. Bei der Ke/XPE-Gleitpaarung 
war das Abriebvolumen des Kugelkopfes um den Faktor 1000 gerin-
ger als im Vergleich zur Me/XPE-Gleitpaarung (Abb. 6). Eine Quan-
tifizierung des Abriebs der PE- und XPE-Inserts war aufgrund der 
eingebrachten Keramik-Fremdpartikel nicht möglich. Nach 5 Mio. 
Zyklen ist die Integrität beider Oberflächen weiterhin gegeben und 
somit die Funktionalität der Gleitpaarung gewährleistet (Abb. 3–4).

Abb. 3: Oberfläche BIOLOX®delta 
nach 5 Mio. Zyklen

Abb. 5: Primärversorgung

Abb. 4: Oberfläche XPE Insert 
nach 5 Mio. Zyklen

Abb. 7

Abb. 8

Abb. 6: Versorgung nach Keramikfraktur
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