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To solve some of the D-ring’s issues, the patient was casted 
for the socket while wearing the sheath, and the lower durom-
eter silicone of the sheath allowed it to deform easily against 
the socket wall. Both of these changes reduced the pressure on 
the sensitive areas of the patient’s residual limb. By moving the 
internal seal two inches distal to the medial socket wall, the 
changes in the proximal tissue did not affect the quality of seal 
and vacuum level obtained. He was able to maintain consistent 
vacuum levels throughout the gait cycle and during various 
activities including sitting.

Innovations in the patient’s socket and components fol-
lowed those in the sealing technology. To increase the patient’s 
anterior-posterior stability, the final laminated socket included 
higher-than-normal anterolateral and posterior socket walls 
(Figure 7). In particular, these modifications stabilized the 
patient’s proximal tissue and knee joint by countering the 
patient’s naturally abducted femur. An Össur release valve was 
laminated into the socket to assist donning and doffing by allow-
ing air transfer through the socket wall. The attachment plate 
and air manifold were excluded from this design in order to 
level the prosthetic knee center with that of the patient’s sound 
side. Removal of these components allowed the engineers to 
bring the knee center up an additional 18mm to help closer 
match the level of the sound side knee. The patient’s mechanical 
vacuum pump was therefore connected to the socket directly 
through an Ottobock slight socket connector.

During ambulation in the clinic in January 2010, the patient 
described a “pins and needles” sensation, which was identified 
by the prosthetist as paresthesia. Upon further investigation, the 
prosthetist noted that the paresthesia was felt when vacuum pres-
sure reached 10 in-Hg and higher. Following several attempts to 
remedy the issue via socket volume changes, the prosthetist con-
tacted the engineers and asked about a possible means of con-
trolling vacuum pressure in a system using a mechanical pump. 
In response, the engineering team developed a vacuum pressure 
regulation valve (Figure 8).

With the regulation valve, the prosthetist controlled the vac-
uum pressure within the patient’s socket by adjusting the com-
pression of an internal spring. The pressure was regulated to 8 
in-Hg, which prevented the onset of the patient’s paresthesia.

For the first six months with the final design, the patient 
elected not to wear the EV prosthesis to work because it lacked a 
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Figure 8: Schematic of the vacuum pressure regulation valve.
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