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Clinical Question: Does a body-powered prosthesis or a myoelectric prosthesis provide a significant general
advantage?

Background: Nearly one third of amputees reported being dissatisfied with the comfort of their device while
18.4% of respondents reported being fit with a new prosthesis at least once a year'. Some reports suggest as
many as 50% of upper limb amputees choose not to wear a prosthesisz’S, often citing that the functional
advantage or cosmesis did not outweigh the discomfort or inconvenience of the device. Reports of rejection
rates of upper limb prostheses vary in the literature from 0 to 50%™°. The role of the amputee in selecting the
device and the timeliness of delivery are significant factors in prosthesis acceptance’. Limited function of
prostheses may cause awkward aberrant movements not normally experienced by non-amputees, called
compensatory motion®’.

Prosthetic prescription currently depends to varying degrees on patient input, the prosthetist’s experience
with available components, literature on component function, manufacturer’s claims and reimbursement
methods. Availability and prescription of prosthetic components can be dependent on medical insurance
coverage and payer restrictions. Externally powered upper limb prostheses cost substantially more than body-
powered prostheses®. Myoelectric prostheses users also incur a higher cost for fitting, training and
maintenance®. Major private insurers as well as government health plans limit prosthetic and rehabilitation
coverage and require justification to show the necessity of the prosthetic device to restore “normal” function
in activities of daily living (ADL)®. Because body-powered and myoelectric prostheses are the predominant
prosthetic options for upper limb amputees, the purpose of this literature review was to identify evidence
regarding differences between them in the following areas: functionality, control and feedback, cosmesis, and
rejection that could be used to support the clinical management of persons with upper limb amputations.
Search Strategy:

Databases Searched: PUBMED, CINAHL, RECAL Legacy, PMC-NIH Research Publication Database and Web of
Science Search Terms: myoelectric, body-powered, hybrid, externally powered, transradial, transhumeral,
upper extremity, prosthesis, artificial limbs, voluntary opening, and voluntary closing, as well as variable
spellings such as trans-radial.

Inclusion/Exclusion Criteria: Included: Published 1993-2013 Excluded: Conference proceedings, dissertations,
non, partial hand/finger articles, surgical articles, modeling articles, pediatric only articles and
electromyography (EMG) only articles

Synthesis of Results: Research comparing upper limb prostheses is limited. Body-powered have
demonstrated advantages in durability, training time, user feedback and frequency of adjustment and
maintenance®”. Myoelectric prostheses have been shown to provide a cosmetic advantage [10], are more
accepted for light intensity work®, and may affect phantom pain'* when used actively. Body-powered
prosthetic control can be improved by optimizing harness and cabling systemsz. Improvement of intuitive
prosthetic control (myoelectric, body-powered or hybrid) may require use of multiple control strategies that
require less visual attention.'?

Clinical Message: Outside of surveys, there is little evidence addressing the functional capabilities of
prostheses users, and fewer studies making a direct comparison of prostheses in a controlled setting.
Currently evidence is insufficient to conclude that either the current generation of a MYO or a BP prosthesis
provides a significant general advantage. Selection of a prosthesis should be made based on a patient’s
individual needs with regard to domains where differences have been identified. A patient’s personal
preferences, prosthetic experience and functional needs are all important factors to consider.
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