
8 Conversations in Orthopedics

Custom-Made Knee Replacements
The Future Has Arrived

Although there are multiple types of conservative (nonsurgical) treat-
ment options, rarely are these curative. Treatments such as activity 
modification, joint supplements, anti-inflammatory medications, 
braces, and cortisone and hyaluronic acid (gel) injections typically 
alleviate the pain and inflammation associated with the disease 
but cannot reverse it. Platelet-rich plasma and stem cells have also 
been shown to help decrease pain, but they too are not curative, 
contrary to community belief. 
 
I predict that by the time my 1-year-old twins are orthopedic surgeons 
themselves, a curative treatment will have been discovered. Until 
about the 1980s and early 1990s, patients with rheumatoid arthritis 
were a common finding in the offices of joint replacement surgeons. 
Now, they are a rare phenomenon. This is thanks to the disease-
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Osteoarthritis of the knee is the most common presentation of the 
disease, with the hand being second and the hip third in preva-
lence. It affects approximately 22 percent of the patient population, 
and women are slightly more at risk than men. With the aging U.S. 
population, the prevalence of arthritis is expected to increase in the 
coming decades. By the year 2040, an estimated 78 million, or 26 
percent of the population, will have doctor-diagnosed arthritis.

modifying drugs that inhibit the progression of rheumatoid arthritis to a 
diseased joint.

For now, knee replacement surgery is the only definitive treatment. 
It is estimated that about 5 million people today have knee replace-
ments. This number will exponentially increase as members of the baby 
boomer population hit their 60s and 70s. 

Whether a partial or total knee replacement, the technology behind 
knee replacement implants have not changed much since the mid-
1970s. Although improvements have been made to the materials, 
fixation methods and surgical technique, the overall process has 
remained the same. The surgeon opens the knee, removes the arthritic 
surfaces of the knee, and replaces the end of the femur and top of the 
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tibia with an appropriately sized implant. Unlike the knee replacement 
of the past, today, multiple sizes are available, and it is not difficult to 
find an “off-the-shelf” implant that fits the patient. 

Conventional, off-the-shelf, implants continue to be the gold standard 
and are more commonly performed in the orthopedic community. 
There are certain appreciable benefits of the conventional knee, spe-
cifically the modularity. This is the ability to mix and match parts in 
surgery until the perfect balance is achieved. 

In 2011, a Massachusetts-based company, ConforMIS, revolution-
ized the knee replacement world. Just like Amazon to the shopping 
industry or Uber to the transportation world, ConforMIS has been a 
game changer. 

Now, a surgeon can order a CT scan of the patient’s knee and 
custom design a knee replacement specifically for that individual. 
The CT scan is used to design a knee replacement that not only 
matches the exact size of the patient’s knee but also, more impor-
tantly, the shape. This is, in my opinion, the revolutionary step. 
Every other knee replacement in the industry, although available 
in numerous off-the-shelf sizes, are of the same shape. ConforMIS 
knee replacements combine advanced 3-D imaging technology 
with the latest manufacturing techniques to create a customized 
implant for each and every patient. They are designed in conjunc-
tion with the surgeon; fabricated in the Bedford, Massachusetts, 
plant; sterilized and packaged; and delivered to the surgeon ready 
for implantation. From the date of the CT scan, this process takes 
about six weeks. 

Since 2011, many studies have now been performed to understand 
the functionality of these implants. Research has shown us that knee 
kinematics (how a knee functions) is much better replicated with a 
ConforMIS knee than an off-the-shelf implant. 

Previous designs of knee replacements have done a pretty good job 
of alleviating the pain caused by arthritis. However, those patients 
have always reported that, despite having much less pain, their knee 
replacements feel artificial or mechanical. The ConforMIS custom-

made implant is helping put an end to this. My patients now 
report the “forgotten knee.” That is, when asked which knee was 
replaced, they have to really stop and think about their answer. My 
greatest reward as a surgeon is the gratitude that patients share 
after a joint replacement has allowed them a return to a painless 
and active lifestyle. 

Despite these advancements, limitations do exist in using a custom 
knee replacement, specifically in those with severe bone loss and/or 
deformity. In these situations, specialized implants or techniques may 
be needed to correct the bone loss or deformity. n

The ConforMIS 
approach makes  
sure that your implant 
is made to fit you  
precisely, avoiding 
sizing and fit issues 
common to standard 
total knee implants.


