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Methodology

Introduction
KLower limb loss reduces somatosensory feedbah

from the foot, impairing gait and balance.’

« Composite flat interface nerve cuff electrodes (C-FINEs)
stimulate afferent fibers in the residual limb.

* Two participants with varying levels of lower limb loss.
* LL1-> Right Transtibial
* LL2 -> Left Knee Disarticulation

« Our Sensory Neuroprosthesis (SNP) elicits
sensory feedback based on foot-floor interaction

via electrical stimulation of peripheral nerve.?
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Experimental timelines for both study participants

Conclusions
LL1 - Transtibial Limb Loss LL2 - Knee Disarticulation o o o
e Acute SNP activation within an evaluation did not affect

gait forces, whereas longitudinal changes emerged in the

No observable changes in propulsive and braking forces with extended SNP use Prolonged SNP use increased braking forces by prosthetic limb o . —— .
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Extended SNP use preferentially supported volitional postural control Extended SNP use preferentially supported volitional postural control activities participants do regularly and find meaningful.
* Functional changes emerged after 4-8 weeks of daily SNP

Static Balance - Eyes Closed Maximum Reach - Prosthetic Side Static Balance - Eyes Closed

—~ —~ Maxi Reach - Prosthetic Sid - :
ol 3 120 - sl S 5 g e T TS use and remained generally consistent thereafter.
Pre Active r Post = P Active Post T —$Eyes closed =100 fa'rgét'l':“rg ................................. Active =~~~ Post . N .

N225 '—§—Eyes closed 0\:01100 ....................................................................................................................... NE30 +Eyes closed w/ platform o\-:: ¢ These prellmlnary flndlngs suEport further evaluatlon Of
£ 50 [E—Eyes closed w/ moving platform - = T . = 80 . .

- S = S long-term, real-world sensory neuroprosthesis use in a

© 151 S 80 % 20 5 60

5. : DO : : \Iarger cohort. /
= E 60 Sht_anter =10 +—1 = € 40| ——Left-anterior

3 : g Pl S L e

Ol' —3 , | | c§>é 20 L | | —A—Right-posterior oL | | L7 c§>é 20 —A—Left-posterior | |
0 100 200 300 400 0 100 200 300 400 0 100 200 300 0 100 200 300
Days in study Days in study Days in study Days in study AC kn OWI Edge me ntS

SNP promoted sensory integration, enhanced walking,

SNP highlighted plantar sensation and facilitated outdoor activities . This material is based upon work supported by funding from the DoD (HT9425-23-1-0623)

and reduced phantom pain and with resources and facilities at the Louis Stokes Cleveland VA Medical Center. The

“« ‘e _ : Y [ o . . . . . authors would like to thank Clay Kelly, MD and Gilles Pinault, MD for their clinical and surgical

[We) try] to feel the same as”thls as my intact leg. And I'm like, wow, “It just feels like a tingle here, a buzz there... but if I’'m walking, then it fee/s—my management, and Melissa Schmidt for clinical supervision during visits and for logistical
that’s pretty doggone close. brain’s /'nterpret[ng /tjUSt the same as this [/'ntact] foot is when its’s management. We also thank our participants for their time, patience, and dedication.

“That’s my new definition of what this system does. It highlights the
bottom of your foot. [...] It tells my brain, ‘Hey, buddy, that’s there,’
more than when it’s off.”

experiencing things.”
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“I was walking, you know, like, five miles a day. Hiking, | should say,
in the woods.”




