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John Goodfellow practised for 35 years as a 
Consultant Surgeon at the Nuffield Orthopaedic 
Centre, Oxford, and for much of that time was 
engaged in studies of the mechanics and 
kinematics of the knee and knee prostheses.  In 
1974 he, with John O’Connor, introduced mobile 
bearing arthroplasty into orthopaedic practice 
and since the 1980s he has been a proponent 
of unicompartmental arthroplasty as a better 
alternative than total knee replacement for many 
patients with osteoarthritis.

John O’Connor was University Lecturer and later 
Professor of Engineering Science in the University of 
Oxford, a tutorial Fellow in Engineering Science at St 
Peter’s College, and Research Director at the Oxford 
Orthopaedic Engineering Centre. As co-inventor of 
the Oxford Knee he has for many years studied the 
biomechanics of the human joint before and after 
knee arthroplasty. 

Christopher Dodd studied medicine at Sheffield 
University. Following surgical training at Cambridge 
and Oxford he became Consultant Orthopaedic 
Surgeon at the Nuffield Orthopaedic Centre and 
specialises in surgery of the knee.

David Murray initially read engineering at the 
University of Cambridge but then changed to 
medicine. Following training in both Cambridge 
and Oxford, he was appointed as a Consultant 
Orthopaedic Surgeon at the Nuffield Orthopaedic 
Centre in 1993, and subsequently as a Professor 
in the University of Oxford. He has specialised in 
surgery of the hip and knee, and has a particular 
interest in unicompartmental knee replacement.
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This book traces the 30 year development by 
surgeons and engineers in Oxford of a unique 
method of unicompartmental knee replacement 
with the ‘Oxford Knee’ prosthesis. The challenge to 
the surgeon is to replace the damaged surfaces of 
the arthritic joint so effectively that the soft tissues 
of the whole joint and the surfaces of the other 
compartments can resume all their physiological 
functions, a more difficult task than total knee 
replacements confront. As a user’s guide, the book 
allows the surgeon to gain a good understanding 
of the biomechanics of the normal knee, of the 
pathological anatomy of unicompartmental 
arthritis, and the rationale of the design of 
instruments and implants. The outcome of the 
operation depends greatly on choice of the right 
patient and exact implantation of the prosthesis, 
subjects that are dealt with exhaustively. The reader 
can use this book as an adjunct to the implant 
specific instructional courses available. 

The book also provides long-term data on wear 
and revision rates for the Oxford Knee and covers 
common questions asked and the problems 
confronted by users. The book is accompanied by 
a DVD with animations of mathematical models of 
the intact and replaced knee, as well as full video 
footage of a knee replacement operation. 
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Goodfellow Publishers make no representation, express or implied, that the drug 
dosages in this book are correct. Readers must therefore always check the product 
information and clinical procedures with the most up-to-date published product 
information and data sheets provided by the manufacturers and the most recent 
codes of conduct and safety regulations. The authors and the publishers do not 
accept responsibility or legal liability for any errors in the text or for the misuse or 
misapplication of material in this work.
 
The authors have received benefits for personal and professional use from commercial
parties related directly to the subject of this book.
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Preface

A whole book, about one knee prosthesis! And only half a knee prosthesis at that!
The scope of this book is, actually, a little wider than the exclamations above suggest, but some 

excuse is surely required. We have written, in fact, about unicompartmental arthroplasty, an 
intellectually exciting and technically demanding subject for which the authors have a shared 
enthusiasm. However, since surgical expertise is gained slowly, most practitioners learn only one 
way of dealing with a particular clinical problem, and we are no exceptions. Our experience of 
treating unicompartmental arthritis over the last 25 years has been almost exclusively with 
our  own invention, the Oxford Unicompartmental Knee, and we can only write with first-hand 
authority about that. We have, of course, tried to make good this deficiency from the published 
reports of other surgeons (whose experience, although different, is usually similarly limited); but, 
as with other history books, the realistic reader will expect only an attempt at a balanced view, and 
not necessarily an unbiased attempt.

Until very recently, unicompartmental  arthroplasty itself was something of a niche activity. 
Most orthopaedic surgeons in the world did not use the method at all, and even its champions 
thought it appropriate for no more than a small proportion of arthritic knees in need of surgery. 
As will appear, we believe that as many as one-third of those who currently undergo total knee 
replacement may be better treated by unicompartmental arthroplasty. Soon, a million total knee 
arthroplasties will be performed in the world each year, and so this book is offered for the 
consideration of all practising knee surgeons.

The challenge of unicompartmental replacement is nothing less than to replace the deformed 
surfaces of one compartment of the knee so effectively that the soft tissues of the whole joint, and 
the retained articular surfaces of the other compartments, can all resume their physiological 
functions. This is a more difficult task than that confronted by total knee replacement, and it is 
anomalous that most prosthetic designs and methods of implantation for unicompartmental 
replacement have remained so unsophisticated during the three decades in which the technol-
ogy of total replacement has (perhaps unsteadily) advanced.

The undertaking of a unicompartmental arthroplasty requires knowledge of the mechanics 
of the normal knee, and of the pathological anatomy of the arthritic knee. The prosthesis used 
must impose no unphysiological limits on the function of the retained structures and therefore 
it must be implanted in a unique relationship to the ligaments of the individual knee. This may 
only be consistently achieved if the instruments allow measured intraoperative adjustment of 
the components to match the particular anatomy. The components need to be sufficiently wear 
resistant to function for the expected lifetime of the patient, which is usually much longer than 
10 years.

Lastly, the surgeon needs to have gained the appropriate skills and experience. Even long famil-
iarity with other procedures on the knee does not, it seems, suffice to avoid the consequences of 
the ‘learning curve’ for unicompartmental arthroplasty.

John Goodfellow 
John O’Connor 

Christopher Dodd
David Murray



Preface to the second edition

Since the publication of the first edition, several things have happened. We have greatly missed 
the contribution of John Goodfellow who died in August 2011.  He was the main driving force 
behind the writing of the first edition, as indeed he was behind the original development of the 
Oxford Knee. We have retained his name as first author because, although there are substantial 
additions of new material,  quite a lot has remained unchanged.  Readers will be able to detect the 
points at which the smooth flow of John’s writing stops and another hand takes over.

Also, there have been further developments in the instrumentation, the introduction of cement-
less components and of components specifically designed for use in the lateral compartment.  
Finally, a substantial body of new clinical and scientific evidence has been gathered, evidence 
which further encourages us to recommend the use of the Oxford Knee to our surgeon colleagues.

We dedicate this edition to the memory of John Goodfellow.
John O’Connor 
Hemant Pandit 

Christopher Dodd
David Murray

John Goodfellow, FRCS, M.S. (1927-2011).

Photograph of John when he was President 
of the British Orthopaedic Association. In his 
presidential address, he repeated his view that 
engineering is the basic science of orthopaedic 
surgery, a view which had led to the start of his 
collaboration with John O’Connor, Department 
of Engineering Science, in 1966.
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animated computer models and surgical videos, can be 
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