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The Future of Joint Replacement 
 
New “Biological” Techniques are changing the nature of knee surgery 
 
 
At 26 years old Lauren Struszczak is a living example of how joint reconstruction surgery is changing. 
 
A talented, national level footballer she injured her knee, snapping her cruciate ligament four years ago. Luckily, 
a cruciate can be repaired and in this case a tendon from Lauren’s thigh was used to replace the ligament. 
A year later, another match, another hard tackle and damage to the meniscus, the shock absorber inside the 
knee. It left Lauren with a poorly functioning joint and the beginning of early onset arthritis. 
 
Fast forward to May 2018 and Lauren is about to undergo a type of surgery that is quite literally changing the 
way people of her age can be helped. Biological surgery uses human tissue and cells, preferable the patient’s 
own to repair and rebuild joints.  
 
It’s a far cry from the how things started with traditional orthopaedic surgery focussed on repair. People had 
accidents, broke bones and surgeons did their best to put them back together. Then through the middle of the 
last century as life expectancy grew and people’s joints started to wear out the idea of fitting new hips and knees 
took hold. In the 1970’s the replacement revolution happened with the first knee replacement taking place in 
1968. 
 
As consultant orthopaedic surgeon and pioneer of the new idea of Biological Surgery, Neil Bradbury says, “The 
first joint and knee replacements were given to elderly people and focussed on taking pain away. People’s joints 
had worn out and in the first replacements we cut away diseased and damaged tissue & bone and put a 
mechanical joint back in. They were pretty simple designs and often only ever gave back restricted movement - 
but there would be no more pain.” 
 
Over the years things have moved on. The replacement joints have got better; with better engineering giving 
better mobility and function. However, the current best implants still only have a life expectancy of 20 years or so 
and often much less in the young and active patient. As Neil says, “Alright if you are in your 70’s but not much 
use if you are in your 40’s or 50’s.”  
A bigger problem is that although modern joint replacement is good a reducing pain it will still never give people 
back complete function. 
 
People as young as Lauren face an even more acute problem and the goal of modern joint surgery is to delay for 
as long as possible the point at which a joint is replaced. Biological Surgery can help people in their 20’s - 60’s 
get back their joint function without the need for implants. Neil Bradbury has been a consultant for 20 years and 
during that time has seen a steady increase in the number of younger patients he sees. “It used to be that we 
could only help people whose joints had worn out towards the end of their lives. Now I can help much younger 
people who have damaged their joints in their youth, or have other mechanical problems that cause premature 
wear and arthritis.” 
 
Central to this shift is the idea of keeping our original joints in operation for longer. As Neil says, “The best joint 
you ever have is the one you are born with. The old way was to replace structures that aren’t working but the 
new wave of thinking is to keep people going with biological material and their own cells and own knee for as 
long as possible.” 
 
The key to Biological surgery is to use human tissue for transplants and then people’s own cells, stem cells or 
white blood cells to stimulate the body’s incredible ability to regenerate itself. In some cases, artificial scaffolds 
can even act as breeding grounds for new tissue. 
 
The surgery Neil is performing on Lauren today is twofold. A meniscal transplant, from a donor knee from the 
United States will be stitched into the knee and then a mesh scaffold will be pinned to an area of the thigh bone 
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where the cartilage has been lost. Both will, over time become part of Lauren’s body with her own cells 
assimilating into the new tissue. 
 
Neil again, “The new meniscus is human tissue and when we put it in we attach it to the capsule surrounding the 
knee joint. Blood vessels will grow into it allowing Lauren’s own cells to reach the meniscus and the junction 
between transplant and body.  Hopefully the joint will be as good as new.” 
And to encourage the cartilage to regrow Neil will drill holes into the bone marrow of the thigh allowing stem cells 
and blood cells to seep out onto the mesh which, again over time will become part of Lauren’s body.  
 
Biological surgery is in its infancy and there is real hope for the future. Medical science has a much greater 
understanding of cellular biology than it has ever had and around the world researchers and universities are 
working on techniques that manipulate cell behaviour. We all have a reservoir of cells that can take many forms, 
our stem cells. Right now people are working on growing damaged heart and liver cells. In orthopaedics, the holy 
grail is to regenerate articular cartridge, essentially reversing the degeneration caused by arthritis.  
 
For patients today, surgeons like Neil are able to help the body repair itself and keep joints working for many 
more years than they otherwise would. As the science progresses the hope is that joint transplants will become a 
thing of the past. 
 


