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Clinical Question: Does elevated vacuum suspension (EVS) on a patient's initial prosthesis provide significant
short- and long-term benefits in regards to managing volume fluctuation and increasing prosthetic use?

Background: The use of avacuum pump to create a negative pressure environment has been increasingly
incorporated in prosthetic socket designs. Though there are conflicting studies,** EV'S has many theoretical
advantages over other methods of suspension in lower limb prostheses such as helping to maintain residual limb
volume, enhancing proprioception, decreasing the risk of falls, reducing adverse pressures to the l[imb &
subsequently lessening the risk of skin breakdown.®*>®" Prosthetic technology has now advanced to the level
where EVSis reliable, measurable® and easier for the end user to operate,* however questions still arise as to
what are the long term effects of using EVS™®and when isit appropriate to fit a patient with aEV'S style socket.

Incorporating EVS into alower-limb amputee’s first prosthesis may have significant benefits but there are
unknowns that may pose a potential risk. Some of the major advantages include a significant decrease in
volume fluctuation eliminating the need for constant sock management, enhanced comfort through a more even
distribution of pressure inside the socket which also decreases the chances the user will develop skin
deterioration,**"® maintenance of optimal socket fit to enhance proprioception and increase confidence during
prosthetic gait training, and increased wear times due to mitigation of sock management requirements. With
potential benefits of the early application of EVS also come concerns that have not yet been explored in clinical
studies. Some such concerns include the following: Can long term application of negative pressure on the limb
actually result in adverse effects such as skin breakdown and/or elongation of residuum tissues? If vacuum
suspension is used and the socket fit istoo large, the risk of these adverse effects increases.

Sear ch Strategy: oandp.org and PubMed
Search Terms: “elevated vacuum suspension”, “vacuum suspension in prostheses”, “vacuum prosthetics”,

“negative pressure suspension”, “immediate post-op vacuum prosthesis”, “vacuum-assisted socket suspension”
Inclusion/Exclusion Criteria: 2000 - present, English

Synthesis of Results: 10 different studies related to EV S and the negative impact of shear forces on the
prosthetic limb inside the socket were reviewed. Though the study’s funding or the author’s affiliation with the
manufacturer of a particular vacuum-assisted suspension component must be taken into account, clinical
evidence implies several unique advantages to the prosthetic wearer including superior suspension,* a decrease
in limb pistoning®>®” over other suspension techniques resulting in a more uniform application of forces to the
limb, enhanced comfort for the end user”*° and effective prevention of limb volume loss.®” While severa of the
studies have shown avolume gain with the use of elevated vacuum®®’ beyond the available socket volume,®
there was no reported pain, discomfort or signs of skin deterioration. The value of the data from the studiesis
limited due to small sample sizes, inadequate comparison to their current suspension method, and lack of long-
term follow-up with the exception of one single subject case study. Overall, results of these studies suggest that
elevated vacuum is a safe and viable option for controlling normal volume loss that occurs from daily prosthetic
usage under normal conditions. Further research is needed to ascertain long-term effects, patient candidacy, and
when EVS is appropriate for incorporation into the design of a user’s prosthesis.

Clinical Message: Results across the identified studies suggest that EV'S has a place in prosthetics, but study of
the long-term impacts of negative pressure to the vascular system of the lower-limb and appropriate criteriain
regards to patient candidacy are still largely unexplored. The benefits of EV Sto unilateral, traumatic lower-limb
amputees are well established, but future studies should recruit larger samples of patients with amputations due
to vascular complications to expand evidence to guide candidacy. Such studies should also monitor participants
over aperiod of 1-2 years to better understand long-term effects of negative pressure on the prosthetic user.
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