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BACKGROUND: Knee replacement surgery, also known as knee arthroplasty, can help relieve 
pain and restore function in severely diseased knee joints. The most common reason for knee 
replacement surgery is to relieve severe pain caused by osteoarthritis. People who need knee 
replacement surgery usually have problems walking, climbing stairs, and getting in and out of 
chairs. Some also have moderate or severe knee pain at rest. As with any surgery, knee 
replacement surgery carries risk such as infection, blood clots, or nerve damage, but these risks
are low. After surgery, a physical therapist will show the patient how to exercise their new knee, 
and it should take a few weeks to resume normal activity. For most people, knee replacement 
provides pain relief, improved mobility, and a better quality of life. But they should still avoid 
higher impact activities, such as jogging.                                                                            
(Source: http://www.mayoclinic.org/tests-procedures/knee-replacement/basics/definition/prc-
20019202) 

3D KNEES: Originally, knee replacements used standardized replica components. Although 
there are variations in size, it’s highly unlikely that a standard knee component will ever be a 
‘perfect fit’. Neither can a standardized knee component ever match the natural irregularities 
found within the human body. But now there is a 3D printed option. The knee is built within the 
3D printing box, using layers of material, laid down under the control of a computer system. 
Materials vary, but it’s possible to use metals (such as titanium) and plastics; both of which are 
highly suited for medical use. With this practice, knees are personalized for patients. Doctors 
will take a CT scan of a patient’s leg to capture the alignment, and after the new knee is built, 
doctors will remove the damaged knee joint and replace it with the new, customized one. Dr. 
Pombo, an orthopedic surgeon at The Emory Orthopaedic and Spine Center, says there is 
faster recovery, less blood loss, and easier range of motion for patients having the personalized 
knee surgery.
(Source: http://www.bennettorthosportsmed.com/replacement-knee-surgery-3d-printingscience-
fiction-remarkable-reality/) 

NEW TECHNOLOGY: The medical field is utilizing 3D printing to make more than knees. 
Researchers at Harvard University are making great progress in bio printing blood vessels, a 
crucial step towards printing tissues with a blood supply. Researchers at the University of 
Toronto, in collaboration with Autodesk Research and CBM Canada, used 3D printing to quickly
produce cheap and easily customizable prosthetic sockets for patients in the developing world. 
Jonathan Butcher, at Cornell University, has printed a heart valve that will soon be tested in 
sheep. 
(Source: https://3dprintingindustry.com/news/12-things-we-can-3d-print-in-medicine-right-now-
42867/) 
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