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Introduction 
 

In modern medicine, biomaterials are increasingly used to 
support or restore human body function. A biomaterial can be 
defined as man-made material designed to interact with living 
tissue or with body fluid. Joint prostheses, heart valves, 
external fixator pins, catheters, and contact lenses can all be 
considered examples of successful applications of biomaterials. 
Despite the fact that biomaterials have led to great 
improvements in medicine, they all have one thing in common: 
they tend to attract infectious micro-organisms leading to the 
occurrence of biomaterial-associated infections. The biomaterial 
itself then has become the focus of infection. These infections 
are mainly caused by direct contamination during surgery, but 
they can also be caused by haematogenous spread of bacteria 
from an infection site somewhere else in the human body. The 
clinically important step of bacterial attachment to the surface 
of a biomaterial is then followed by aggregation of other 
bacteria and growing of the bacteria, resulting in biofilm 
formation. 
Biomaterial-associated infections can cause severe problems, 
from malfunction of the biomaterial implant to lethal sepsis. 
Furthermore, treatment of these biomaterial-associated 
infections is complicated, as biofilms grow slowly (Costerton et 
al. 1999) and the micro-organisms involved are more resistant 
to antibiotics than their planktonic counterparts (Stewart and 
Costerton 2001). 
The extent of the infection problems in orthopaedic implant 
surgery in all of its magnitude became clear to us at the 
Academisch Ziekenhuis, Groningen, the Netherlands after 
starting the infection complication registration in 1996. This 
was just one year after the orthopaedic-Operating Room (OR) 
moved from the secluded facilities in the “Vrouwen-Kliniek” to 
the main hospital building. With this change of facility, no 
specialized operating-room personnel specifically dedicated to 
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the orthopaedic specialty was available anymore and regular 
exchange of personnel hampered proper information of the 
team that performed biomaterial-associated surgery. As a 
consequence, the knowledge among OR-personnel about 
biomaterial-associated complications slowly diminished to a 
very dangerous level. At the onset of this study in the period 
1999-2000, our orthopaedic ward had a Surgical Site Infection 
of 6.9%, which was above the national level. For Total Hip 
Prostheses, the total infection rate was 8.8%, with 3.7% deep 
infections. The total infection rate in revision surgery was 
6.9%, with 3.4% deep infections (PREZIES registration 
November 2002). These unacceptable figures prompted us to 
investigate possible causes and evaluate different preventive 
measures. Collaboration already had been set up between the 
departments of Orthopaedic Surgery and BioMedical 
Engineering, UMCG, Groningen, where the control of 
biomaterial-related infections is a topic area.  After the initial 
work of H. van de Belt (2001) en D. Neut (2003) one of the 
causes of these high infection numbers in revision surgery was 
thought to be the difficulties in diagnosing a low grade 
septically loosened total joint prosthesis.  
As a starting point we assumed that during the primary 
procedure a larger part of the implanted total joint prostheses 
was contaminated. This assumption formed the base of our 
thought that aseptic loosening of total joint prostheses is more 
or less a myth. 
 

Aim of this thesis 

The aim of this thesis is therefore to investigate the reasons for 
diagnostic problems of infection in total joint prostheses in a 
University Hospital setting. Diagnostic problems are analyzed 
during the work up for revision surgery as well as during the 
peri-operative hospital stay after primary hip replacement. A 
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possible method of preventing clinical signs of infection of a 
percutaneous orthopaedic implant, which is even more 
susceptible to infection than totally internal implants, is 
investigated in an animal model. 
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