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4 a0 RIE RN
Natural touch perception prosthesis

BACKGROUND AND OBJECTIVE In addition to loss of function, loss of sensation is a significant consequence of upper limb am-
putation. Those with limb loss rely on visual and auditory feedback to control prosthetic limbs. This study examined the effect of implanted
peripheral nerve interfaces in patients with upper limb amputation.

METHODS Two male subjects, ages 47 and 49, were studied. Subject one had a wrist disarticulation, and was 19 months post-loss at
the time of implantation. Subject two had a below-the-elbow amputation, and was 93 months post-amputation. After electrode implantation,
independent control of pulse width, pulse amplitude, stimulation frequency and the patterns by which these parameters were varied allowed
for control of the spatial extent, intensity and quality of perception. The subjects were tested for functional capacity by requiring them to pull
a stem from a cherry. Success with this task was measured with and without feedback.

RESULTS The subjects reported tactile perceptions, described as natural tapping, constant pressure, light moving touch and vibration.
In the cherry plucking task, the subjects successfully plucked the stem an average of 43% of the trials without audiovisual feedback, 77%
with audiovisual feedback, 93% with sensory feedback and 100% with audiovisual plus sensory feedback (P <0.001). The implanted elec-
trodes were stable for up to two years.

CONCLUSION This pilot study of patients with upper limb prosthetics found that peripheral nerve cuff electrodes can be used to pro-
duce a variety of sensory feedback, which can provide significant improvement in the use of the prosthetic limb.

[ % A :Tan DW, Schiefer MA, Keith MW, et al. A neural interface provides long-term stable natural touch perception. Sci Transl
Med,2014, 6(257) : 257]
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