EXPANDING OPTIONS
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of concerns with regard to liability and U.S. Food
and Drug Administration (FDA) compliance. As
these devices affect the structure and function of
the human body, they must ultimately be considered medical devices, subject to the oversight
and ruling of the FDA.3 The unregulated, heterogeneous, and inconsistent nature of their designs,
printing, assembly, and provision present obvious concerns with respect to quality control and
consistency. Until their safety and efficacy are
properly scrutinized and ensured, the provision of
such systems creates liability risks to established
prosthetics providers. However, the design concepts emerging within these 3D-printed devices
and collaborations with the designers behind
them will likely influence future partial hand
prosthetic solutions.

inherent spatial limitations. Current systems house the battery
and additional components on the forearm to reduce the bulk
of the operating system on the hand itself (Figure 10).
The advantages of externally powered systems are consistent
with those seen in the management of more proximal upperlimb prosthetic systems. For example, patients are provided
with substantially stronger grip strength with less physiological cost on the surrounding joints. Common control strategies include myoelectrodes (Figure 9, bottom), commonly
positioned over the hypothenar and dorsal interossei muscle
groups or force sensing resistors (FSRs) positioned adjacent to
a mobile residual digit (Figure 10, top).
The length of the prosthetic digits at their base effectively
limits candidacy for such systems to those with amputations
at or near the MCP joints.

i-limb digit and Vincent Finger
A transition from the body-powered systems described thus
far to externally powered systems is represented with Touch
Bionics’ i-limb digit system (Figure 9) and Vincent Systems’
Vincent Finger (Figure 10). While externally powered prosthetic hands have been commercially available for decades,
externally powered digit systems have been challenged by their

Summary
As partial hand and partial finger deficiencies constitute the
most prevalent levels of upper-limb loss, it is encouraging
to see the recent expansion of treatment options available to
these populations. Once confined to functional opposition
posts and aesthetic silicone restorations, prosthetic options
now include a variety of body-powered approaches that span
a range of amputation levels as well as externally powered,
full digit systems. Concurrent with the emergence of crowdsourced 3D-printed systems has been a growing general
interest and awareness of prosthetic management of these
once neglected amputation levels. As such, it is important for
prosthetists to have a working familiarity with the growing
body of available treatment options. O&P EDGE
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