
Fig. 2: Intra-operational implantation of the "pressfit" pan by using an 
implantation tool screwed in at the bottom of the pan 
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The artificial substitute for 
joints has made its way 
world-wide and without 
restriction for the treatment 
of serious damage of the 
hip joint of any type. As the 
results of the artificial 
substitute of joints are 
improving increasingly, all 
the interventions that had 
more or less tried to 
preserve the joint before 
joint endoprosthetics have 
become less important or 
are not used at all any 
longer. As for the treatment 
of osteoarthrosis of the hip 
joint of any genesis, the 
total substitute for the joint 
has become uncontested. 
Only in case of treatment of 
fractures near the hip joint 
that have been suffered by 
patients with a low life 
expectancy is the partial 
endoprosthesis (head 
endoprosthesis, bipolar 
endoprosthesis) indicated. 
For anchoring, there are 

currently various options, 
namely the cementing 
technique, the "pressfit" 
technique, which does 
without the use of cement, 
or the combination of these 
two techniques (hybrid 
technique with a pan 
implantation that is free 
from cement and a 
cemented shaft 
component). In German 
speaking countries, the use 
of prosthesis systems 
without cement has largely 
made its way. Here 
cemented implants will 
mostly only be used in 
exceptional cases (massive 
osteoporosis, higher age, 
low life expectancy, surgery 
of tumours). 
 
Indication for the use of 
the artificial substitute 
for the hip joint 
The main indication 
for planning the 
implantation of an 

artificial substitute for the 
hip joint is formed by 
primary (idiophathic) 
coxarthrosis or secondary 
coxarthrosis (coxarthrosis 
that is post-inflammatory, 
post-traumatic, dysplastic, 
occurs at a basic rheumatic 
disease, etc.) as well as 
avascular necrosis of the 
head of femur. Besides, the 
implantation of a total 
endoprosthesis may 
become necessary for 
treating benignant or 
malignant tumours near the 
hip joint as well as for 
certain types of fracture of 
the neck of the femur (as 
compared to the indications 
mentioned above, this 
occurs seldom). The right 
time for making the 
operation must be 
determined in a 
comprehensive consultation 
between the operating 
surgeon and the patient. In 
this context, the following 
clinical factors are relevant: 
1.  Pain (pain in motion, at 
rest, during the night) 
2.  Restriction of motility 
(rotation, flexion/extension, 



 
 Fig. 5: Drilling open the marrow space in the distal prosthesis section by using 
rigid drills 

abduction) 
3.  Walking capacity 
 
 
Decision-making is 
facilitated by assessing 
recent native x-ray pictures 
of the joint concerned. 
It is important to consider 
that the history of 
osteoarthrosis on the hip 
joint can be very different 
and that there will always 
be cases in which a healthy 
joint suffers complete 
destruction, which indicates 
the necessity for an 
operation, within few 
months. This explains the 
requirement that the 
treating orthopaedist must 
insist on recent x-ray 
pictures, (which are no 
older than some weeks), 
and must, as the case may 
be (in case of resistance to 
the therapy or progression 
of pain), insist on the 
pictures being repeated 
after a short time. Vice 
versa, it is also possible 
that osteoarthrosis only 
progresses a little for many 
years and that the moment 
of operation can be 
postponed by taking 
conservative therapeutic 
measures. 
On the whole, the extent of 
restriction of quality of life 
determines the moment of 
operation. In this context, 
it should be noted that 
experience has shown that 
many patients state they 
would have undergone this 
operation earlier after the 
operation and in view of the 
results achieved. Whereas 
re-operation that may 
become necessary after 
years indicates the decision 
to make the intervention 
has been taken too soon, 
the consecutive and 
accompanying damage in 
case of an operation that 
has been made too late 

should not be 
underestimated, in 
particular as far as the 
neighbouring joints are 
concerned. Here we often 
see serious and partly 
irreversible damage on the 
lumbosacral transition of 
the contralateral hip as well 
as on the knee joint that is 
below. This damage due to 

overload can particularly be 
observed if coxarthrosis 
goes hand in hand with a 
distinct restriction of 
motility, which mainly 
manifests itself as a 
stretching deficit. In these 
cases, the operation 
should, by no means, be 
delayed even more because 
reactive hyperlordosis of 
the lumbar part of the 
spinal column and an 
accompanying stretching 
deficit of the ipsilateral 
knee joint are unavoidable. 
Incidence 
The number of the hip joint 
implanations carried out all 
over Austria still is 
increasing. In 1995, there 
were altogether 9241 total 
prostheses (7865 without 
cement, 1376 cemented). 
In 1998, the number of 
implants already amounted 

to 11965 (10927 without 
cement, 1038 cemented). 
This corresponds to an 
incidence of 114.84 
implants/100,000 
inhabitants for 1995 and of 
148.11 implants/100,000 
inhabitants for 1998. 
 
Measures for saving 
blood 

It is true operation 
techniques are constantly 
improving. Nevertheless, 
the operation involving the 
implantation of an artificial 
hip implant, (which mostly 
is free from cement), leads 
to a different degree of 
blood loss. The degree of 
blood loss depends on the 
experience of the operating 
surgeon and the operation 
technique selected as well 
as on the patient's specific 
starting point. In many 
cases, blood needs to be 
substituted in the peri-
operational and post-
operational phases. In this 
context, the starting point 
(haemoglobin, haematocrit) 
plays a decisive role. As the 
artificial substitution for the 
hip joint is a planned 
operation, adequate 
measures for saving blood 



 
Fig. 4: ALPHA Cera–fit hip 
system. Pan and shaft with a 
porous vacuum-plasma coating 
as well as very thin potassium-
phosphate coating (Boint ®) 
 

should be envisaged with 
the aim of avoiding the use 
of external preserves. 
These measures range from 
pre-operational donation of 
autoblood via the use of 
erythropoietin to that of 
suitable collecting systems 
(intra-operational and post-
operational) with the option 
of retransferring the 
autoblood that has been 
lost. The measure to be 
chosen in the individual 
case should be coordinated 
by the corresponding 
organisational unit 
(operating institution, 
anaesthesiology, blood 
bank) according to the 
respective needs. In 
general, it should be noted 
that the donation of foreign 
blood should be avoided in 
case of young patients by 
using the methods 
described above. 
 
 
 
Operation 
The operation can be made 
in supine position via a 
lateral or transmuscular 
access (Bauer) or in lateral 
position via a rear access. 
The technique with 
supplementary 
trochanterosteotomy, which 
used to be practised, has 
not really stood the test 
because of the high rate of 
trochanterosteotomies that 
were not consolidated. At 
today's routine operations, 
it is no longer justified. No 
matter what access is used, 
a partial ablation of the 
musculature or the 
insertions of the tendons 
that are near the hip joint 
can never be avoided 
completely. As a rule, the 
operation will take appr. 1 
hour at normal anatomic 
conditions. 
 
 

Implant 
The fact that the incidence 
of the artificial substitute 
for the hip joint is still 
increasing is not only due 
to the fact that the 
operation technique is 
constantly improving but 
also to the further 
improvement of the implant 
systems. In Austria, the 
substitute for the hip joint 
that is free from cement 
has made its way all over 
the country (ratio without 
cement/cemented 10/1). 
Essentially the following 

criteria are significant for 
the life cycle of the 
implant: 
Material 
All over the world, the 
titanium alloy has held its 
own against the chromium-
cobalt-molybdenum alloy 
when it comes to 
manufacturing hip 
prostheses (both pan and 
shaft components). The 
advantage of inert titanium 
is due to its relative 
softness and elasticity. In 
contrast to the chromium-
cobalt alloy, which is much 
more rigid, the implant can 
better adapt itself to the 

elasticity of the bone. This 
is why there will be lower 
shearing forces at the 
boundary between the 
implant and the bone. The 
risk of the shaft breaking is 
significantly lower in case 
of titanium alloys than in 
case of the outdated 
chromium-cobalt-
molybdenum alloys. 
 
Design 
The design of the 
prosthesis must meet two 
primary requirements: 
1. Minimal bone resection 
on the acetabulum as well 
as on the proximal femur 
so that the starting point 
for a possible re-operation 
is optimised. 
2. Stability to loads. 
Due to the vigorous 
condition of the 
musculature around the hip 
joint, the force vectors on 
the joint will already be 
high while a person is lying. 
When a person is walking 
upright, these vectors will 
be increased to a multiple 
of the body weight. Only a 
fit that is stable to loads 
can guarantee that there is 
no movement in the metal-
bone interface. This is 
indispensable for later bony 
ingrowth. The fact that the 
patients often are older, a 
lack of compliance or a 
reduced coordination 
capacity make it necessary 
to ensure the prosthesis 
newly implanted can 
primarily be fully loaded. At 
primary implantation of a 
total endoprosthesis for a 
hip, which is free from 
cement, relief measures 
taking for some weeks 
largely no longer are 
necessary. However, the 
requirement for having a 
"pressfit", which is stable to 
loads, while reducing bone 
resection requires the 
existence of a large range 



Fig. 6: Preparation of the proximal femur by using a grater fitting to the 
respective prosthesis model 

 
 
 Fig. 3: After the implantation of the prosthesis pan. The stability of 
"pressfit" can be checked by using the insertion tool screwed to the 
implant 

of prostheses so that it is 
possible to optimally adapt 
the prostheses to the 
anatomical starting point. 
Pan 
The acetabulum as natural 
hip pan essentially has a 
hemispherical shape. Pan 
systems with a spherical 
shape come closest to this 
bony starting point. Such 
spherical "pressfit" pans 
(Fig. 1) are available in 
graduations of 2 mm from 
42 to 72 mm. After the 
residual cartilage has been 
removed and the bone 
substance has been 
refreshed, the subchondral 

bone plate should be kept 
as far as possible. For this 
plate is most capable of 
absorbing the forces of 
pressure acting upon the 
pelvis in order to 
counteract a possible 
wandering of the pan in 
cranio-central direction. 
Primary stability is 
guaranteed by the so-called 
"pressfit" principle. At this 
principle, the acetabulum 
will be reamed as to make 
sure it is 2 mm smaller 
than the outer diameter of 
the pan that will then be 
used. The pan will be 
inserted in the bearing thus 

prepared by using an 
instrument that is tightly 
screwed to the implant. 
Due to this, the pan will be 
clamped in the pan bed 
that has been prepared 
(Fig. 2, 3). If the operation 
technique is sufficiently 
accurate, this system will 
almost always make it 
possible to create 
conditions that are 
primarily stable to loads. 
In exceptional cases 
(distinct osteoporosis, pan 
bearing massively rolled 
out in case of a dysplastic 
hip joint), it may happen 
that the "pressfit" 
anchoring is not possible. 
In these cases, different 
threaded cups have stood 
the test. In these cases, 
primary fixation will be 
directly achieved by using 
the threaded joint of the 
pan. 
 
Shaft design 
The requirement for 
primary stability to loads 
while minimising resection 
of the bone substance also 
applies to the shaft. 
Proximally lean shaft 
systems help to preserve 
the proximal bone 
substance quite well. Due 
to its high blood supply, the 
spongious bone has an 
excellent growing-in 
behaviour. As prosthesis 
shafts in variations of 1 mm 
are available and there is a 
choice between two 
different proximal radii, the 
"pressfit" implantation is 
facilitated. However, there 
is an enormous material 
expenditure for 
stockkeeping. For example, 
there are 20 different shaft 
models for the system 
ALPHA Cera-fit 20 (Fig. 4). 
Like this the proximal 
femur can prepare itself for 
the optimal implant in few 
minutes in a way saving the 



 
 
Fig.7: Information of the prosthesis shaft with direct contact between the 
implant surface and the adjacent bone bearing 
 

bones. After the 
distal femur has been 
reamed by using 
straight drills 
cautiously (Fig. 5), 
the proximal femur 
will be worked by 
using a grater until a 
bone bearing exactly 
corresponding to the 
prosthesis is created 
(Fig. 6). If the 
operation technique 
is exact, the fact that 
a bend of the 
prosthesis is done 
without will also help 
to create an optimal 
contact between the 
bone and the 
implant, which is 
essential for the 
further "bony 
ingrowth" and thus 
good long-time prediction 
(Fig. 7, 8). 
Surface 
The long-time integration of 
an implant requires the 
bony ingrowth of the 
prosthesis. For this 
purpose, it is necessary to 
work the surface of the 
prosthesis by creating 
adequate roughness (e.g. 
titanium-vacuum-plasma 
coating) (Fig. 4). By 
additionally applying a 
calcium-phosphate coating 
electrochemically, the 
process of "bony ingrowth" 
will be accelerated even 
more. 
 
Sliding couple 
The most significant 
progress in hip surgery 
doing without cement 
definitely is due to the 
development of sliding 
couples, where it is possible 
to do without polyethylene 
as part of the sliding 
couple. For the long-time 
history of the substitution 
of hip joints has shown that 
abrasion on polyethylene, 
which is inherent to this 

material, and the released 
polyethylene particles will 
damage the periprosphetic 
bone substance. The extent 
of the periprosphetic losses 
in bone substance, (which 
are caused by external 
polyethylene granules), will 
make stable prosthesis 
fixation more difficult for 
re-operations. Due to these 
phenomena, which have a 
negative impact on the life 
cycle of the implants, more 

and more hard couples 
(ceramics-ceramics; metal-
metal) are used. Now the 

Biolox®forte-Biolox® forte 
ceramic system provides a 
ceramic-ceramic system 
that has already stood the 
test for several years 
world-wide (Fig. 9). This is 
why using polyethylene as 
part of the sliding couple no 
longer is necessary. 
 
 
Rehabilitation 
The success of the artificial 
substitution of the joint has 

not been completed 
when the wound 
dressing has been 
placed. It also 
requires suitable 

rehabilitation 
structures. As the 
implant can be loaded 
immediately, it is 
possible to start the 
mobilisation of the 
person wearing the 
hip prosthesis on the 
second day after the 
operation by fully 
loading the leg that 
has been operated 

on. As a rule, mobilisation 
will be made with the 
support of two crutches. 



 
 

Fig. 8: after definitive implantation of the prosthesis shaft 
with optimal contact between the vital bone and the prosthesis surface  

These crutches mainly 
serve to relieve the soft 
tissues affected during the 
operation (above all the 
gluteal musculature). For 
the part of the prosthesis 
itself, mobilisation would 

also be possible without 
using adequate walking 
aids. The patient's stay in 
the clinic is aimed at 
restoring a certain 
independence and 
autonomy (getting and 

standing up, walking, 
climbing stairs) in addition 
to providing an accurate 
wound control. Due to the 
risk of prosthesis luxation 
in the first six weeks, it is 
particularly for the artificial 
substitute for the hip joint 
that additional support 
(putting on one's stockings, 
shoes, washing oneself) is 
indispensable. After the 
patient has been 
discharged from the 
hospital, physiotherapy 
should be continued beyond 
the moment the walking aid 
is put away. In this context, 
it is not only important to 
strengthen the gluteal 
musculature and to restore 
physiological motility but 
also to put a special 
emphasis on walking 
training. The close co-
operation with a 
rehabilitation clinic 
specialised in this has 
proved particularly 
expedient and worthwhile. 

 


