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THE OXFORD KNEE:  
REVOLUTIONISING KNEE REPLACEMENTS 

 
Summary of the impact: 
 
Research at University of Oxford led to the development of the Phase 3 Oxford Knee in 1998, a 
significantly improved and less invasive knee replacement, allowing implantation through a small 
incision. Due to its many advantages over other knee replacements, including faster recovery, 
fewer complications and better function, the Phase 3 Oxford Knee is now the most widely used 
partial knee replacement in the world. Approximately 1 million people have benefitted from this 
development. 
 
Underpinning research: 
 
For more than 35 years researchers at the University of Oxford have led a programme of research 
focusing on the knee. Professor David Murray has directed this programme for almost 20 years, 
leading research that has significantly improved our understanding of how the knee works, why it 
fails, and how it can best be treated. On the basis of this research, the Oxford Knee and 
associated surgical techniques, instrumentation, indications and teaching methods have been 
developed, assessed and progressively improved over the past two decades1. 
 
Osteoarthritis is the most common cause of joint dysfunction and often leads to knee replacement. 
Two types of knee replacement can be used: a total knee replacement (TKR), where the whole 
joint is replaced and the ligaments removed; and a partial or unicompartmental knee replacement 
(UKR), such as the Oxford Knee, where only the damaged surfaces on one side (compartment) of 
the joint are replaced and the ligaments are preserved.  In the majority of cases, osteoarthritis 
primarily affects one compartment of the knee, and in these cases the Oxford Knee can be used1. 
As wear is a major problem with knee replacements, particularly in young and active individuals, 
the original design for the Oxford Knee aimed to minimise wear by using a mobile bearing, which 
reproduces the functions of the normal meniscus1.  
 
While a recent stereo-Xray study confirmed the success of this design in minimising wear over 20 
years2, the original Oxford Knee was plagued by inconsistent surgical outcomes. In spite of 
performing well in the hands of the designer surgeon (and a number of independent surgeons), 
clinical results nationally and internationally were consistently variable. 
 
The Phase 3 Oxford Knee was introduced in 1998 to address this problem. Designed to be simpler 
to implant and more reliable, the Phase 3 Oxford Knee has improved implant design, 
instrumentation, surgical technique and instruction, leading to positive clinical results3. Traditionally 
the Oxford Knee and other UKR and TKR have been implanted through the same surgical 
approach, which involves dividing the extensor muscles of the knee and dislocating the kneecap. 
As the Phase 3 Oxford Knee is implanted through a short incision, without damaging the muscles 
or dislocating the kneecap it is a far less invasive surgery1.  
 
Since introducing the Phase 3 Oxford Knee, the University of Oxford researchers have undertaken 
several studies to show the advantages of the new design. These studies have shown: improved 
overall function, less complications, less severe complications, and significantly faster recovery 
times (three times faster than a TKR and twice as fast as traditional UKR) 1,4.  An additional study 
showed that due to a lack of wear, the Phase 3 Oxford Knee (which also uses mobile bearings) 
can be used more frequently than any other UKR among young, active, or obese patients1,5.  
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Since the introduction of the Phase 3 Oxford Knee, additional research and development has led to 
the introduction of the cementless Oxford Knee, which is even simpler to implant and has much 
better fixation than the cemented6. 
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Details of the impact: 
 
Since its introduction in 1998, around one million people worldwide have been treated with the 
Phase 3 Oxford Knee. The minimally invasive and more reliable Phase 3 Oxford Knee, has 
dramatically improved the quality of life for these patients by effectively curing pain and disability 
with little risk of complication, or need for revision surgery3,7,8. 
 
Improved Health and Quality of Life 
 
Patients requiring knee replacements usually suffer from severe pain in the knee, particularly when 
active; they also experience poor function, stiffness, deformity and disability. As a result, patients 
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often find everyday activities difficult. Following implantation of a Phase 3 Oxford Knee these 
symptoms are significantly improved and often cured, allowing patients to return to their normal 
lifestyles3,4. The elderly can retain their independence, the young can return to work, and active 
sportspeople – who often suffer most from knee injury and ineffective knee replacements – can 
remain active. 
 
Without the availability of the Phase 3 Oxford Knee most patients would have previously received a 
TKR, which requires the whole knee to be replaced rather than just the damaged compartment. As 
a result of less invasive surgery, complications occur much less frequently with the Phase 3 Oxford 
Knee, and when they do occur they are far less severe1.  For example, the rate of infection and 
blood clots in Phase 3 Oxford Knee implants is approximately half compared to the TKR. During 
the first three months after knee replacement mortality rates (adjusted hazard ratio) after UKR 
(such as the Oxford Knee) are around three times less than after TKR. The recovery after the 
operation is also around three times faster with UKR, therefore patients can return home earlier.  
 
Following implantation of the Phase 3 Oxford Knee, the kinematics of the knee is virtually normal, 
in comparison to very abnormal kinematics after TKR. As a result, the Phase 3 Oxford Knee offers 
a better range of movement and improved function, particularly with demanding activities1,7.  
Furthermore, if problems arise following Oxford Knee surgery it is much easier to convert the 
replacement to a TKR, than it is to revise a TKR. With updates constantly being implemented, such 
as the introduction of the cementless Oxford Knee these results are improving. Data from the New 
Zealand, and England and Wales, National Registers show that the recent introduction of the 
cementless Oxford Knee has halved the need for revision9,10. 
 

The research from the University of Oxford and other groups, showing the advantages of the 
Phase 3 Oxford Knee over fixed bearing UKR and TKR, has contributed to the wider use of the 
Oxford Knee7,11.  Treatment options for young active patients with arthritis have been limited in the 
past because TKR does not tend to allow patients to be very active, similarly to fixed bearing 
UKRs, they also have an increased failure rate. In contrast, the Phase 3 Oxford Knee allows 
patients to achieve high levels of activity, without significantly increasing the failure rate6. The high 
failure rate of UKR has also prevented obese patients from receiving a knee replacement, 
however, as shown by the Murray group, obesity does not compromise the outcome or increase 
the failure rate of the Phase 3 Oxford Knee6.  
 
Commercial & Financial Outcome 
 
As a result of its high performance, the Phase 3 Oxford Knee is now dominating the UKR market. 
In 2011, the National Joint Registry for England and Wales reported that the Oxford Knee was 
used in 70–80% of cases between 2003 and 20109.  Other National Joint Registers such as that 
from New Zealand also show the high numbers of Oxford Knees being implanted10.   
 
As reported by The National Joint Registry in 2011, the enhanced speed of recovery associated 
with the Phase 3 Oxford Knee has led to patients being discharged (on average) two days earlier 
than those receiving TKR9.  An increasing number of clinical centres around the world are now 
treating Phase 3 Oxford Knee patients as day cases, resulting in greater cost savings for patients, 
the NHS, and health care providers9,12. 
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