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Introduction 

Computer Aided Design and Additive Manufacturing 

in various print medias and metals facilitate the 

design and manufacture of custom devices to enhance 

the rehabilitation of Wounded Warriors utilizing both 

upper and lower extremity prosthetic devices.  The 

versatility of the process allows for the design of 

specialized devices that would otherwise be 

unfeasible or to time and cost intensive to produce 

using traditional manufacturing processes.  Allowing 

the clinician, Wounded Warrior, and patient to work 

in conjunction with each other facilitates the design 

process. 

 

Methods 

Working with the 3-D Medical Applications Center 

at Walter Reed, an idea would be taken from 

conception to manufacturing, often with multiple 

iterations as designs were tested and modified based 

on observation of function and patient feedback. 

 

Designs could start as sketches, physical models, or 

simply descriptions from patients/practitioners.  If a 

new device  was required to interface with an existing 

part (e.g.-a pyramid adaptor or terminal device) 

measurements or a 3-D scan of the existing device 

would be taken to ensure that the custom device 

would interface with the existing device. 

 

The Medical Applications Center  then designs parts 

using 3-D modeling software.  After reviewing the 

digital model with the prosthetist/patient, the design 

is printed in the appropriate media (titanium, hard 

plastic, rubber).  The device is then tested with the 

patient and further adjustments are made if needed. 

 

Results 

Wounded Warriors at Walter Reed have benefited 

from the introduction of this technology.  Custom 

‘shorty’ feet for training bilateral trans-femoral 

amputees have been produced, lowering the patient’s 

center of gravity and allowing for a more natural 

rocker motion, both of which facilitate initial 

ambulation.  ‘Mechanics’ feet were also produced for 

a bilateral trans-femoral amputee.  This basket shape 

allows patient a great deal of motion on the ground 

under his car.  A ‘pilot’s’ foot has allowed a 

unilateral trans-tibial amputee to more safely operate 

the rudder and brake foot controls on a general 

aviation aircraft.  Upper extremity terminal devices 

have been made to allow a patient to manipulate a 

hockey stick and to safely hold a hand gun with his 

prosthesis.  Terminal devices have also been made to 

allow a patient to participate in indoor rock climbing.  

Adaptors to existing hook type terminal devices have 

been made to allow patients to grasp a “Mushroom” 

terminal device to propel a wheelchair.  Adaptors 

have also been made to hold toilet paper to allow for 

independent toileting, and a sandwich holder to 

facilitate eating. 

 

Discussion 

CAD and Additive Manufacturing allow for the 

production of highly specialized devices to facilitate 

rehabilitation, increase independence, and enhance 

the Wounded Warrior’s daily life.  With multiple 

limb loss, especially upper extremity, it is even more 

important to provide as much independence for 

activities of daily living as possible.  Having the 

clinician, 3-D Design team and patient all working 

together resulted in a better design outcome. 

 

Conclusion 

The use of additive manufacturing technologies 

allows us provide highly specialized adaptive devices 

in a quick and cost effective manor. 

 

Clinical Applications 

As additive manufacturing technology becomes more 

accessible and cost effective, it can be incorporated 

into multiple facets of patient care, from improved 

manufacturing techniques to development of devices 

for specific needs. 
 


