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The present paper presents a comprehensive review of the heat transfer problems in or­

thopaedics. The emphasis is put on presenting clinically relevant issues along with the purpose 

and motivation for studying the presented problems. The available experimental methods and 

results are presented and the modelling approaches are described - mathematical formulations 

and numerical results. 

The first of the problems studied is the bone cement heating during cemented implan­

tations, special attention being paid to modelling the kinetics of the acrylic bone cement 

polymerisation. Next, the heat production during drilling and sawing of the bone is discussed. 

Eventually, the results concerning frictional heating of the articulating joints are presented. 

1. INTRODUCTION

In the present paper thermal problems specific to orthopaedics are reviewed. 
They can be distinguished as the heat transfer phenomena occurring during and 
after orthopaedic operations in the direct vicinity of the operation site. The 
investigations of these processes are important for the following reasons: 

• development of "thermally safe" surgical procedures such as implant fuca­
tion, bone drilling etc.,

• manufacturing implants that have better thermal properties,
• assessment of the properties of the existing prosthetic systems, their work­

ing temperatures and heat-accelerated wear rates.

The heat loads pertinent to orthopaedics can be of short duration and high 
intensity (heating encountered during operation or treatment) or can consist 
of prolonged and cyclic elevation of temperature during the functioning of an 
artificial joint. In the first case, the negative consequence of the heating manifests 
after a quite short period of time - the bone cells die and are replaced by the 
fibrous bone tissue. This may lead to instability of the fixation and loosening. 
















































































