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independent standing after months of training in
patients with SCI (Harkema 2011, Angeli 2014).
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Here, we report a case of chronic traumatic paraplegia Lot 8 weoks molorainng 16 weeks molor raring

in which EES of the lumbosacral spinal cord enabled: 1) & . wow T W W oo | | Lo
volitional control of task-specific muscle activity; 2) /é\ ' /i\ ' /&\ ! " .

volitional control of rhythmic muscle activity to produce

step-like movements while side-lying; 3) independent
standing; 4) and while in a vertical position with body
weight partially supported, voluntary control of step-like
movements and rhythmic muscle activity.

ym (a) Left leg EMG while increasing EES from two to six volts (v) is shown with subject lying
7 o on his right side with left leg elevated.

' Postsurgical ' (b) Active electrodes positioned laterally enabled rhythmic activity in the limb ipsilateral to
16 wesks stimulation (left plot). Shifting active electrodes to the contralateral side of the array did
not facilitate rhythmic EMG in the ipsilateral leg.

EES-facilitated independent

This is the first time the application of EES enabled all | . °&«y§yﬁo&o§ FISSE S . Conclusions
of these t,aSkS I,n the S,"ame Su,bJeCt within the first two (b) Shaded regions depict ASIA motor, pin prick and light touch scores across Stand I ng
weeks (eight stimulation sessions total) of EES therapy. assessments

(c) Somatosensory evoked potential latencies show normal responses below injury, no Motor threshold EES Independent standing enabled This report provides evidence of successful replication
responses at cortical level - p— - -  p— T  p— of previously reported results that:

(d) MEPs were not observed during TMS in any leg muscles . - ) TR e - i 1. EES enabled volitional control of motor activity
etnodas (e) No change in brain spinal cord connectivity tests i b - QU ‘ g 2. EES enabled independent standing after several
(f) Evidence of discomplete SCI =, § o -y b=, months of training, in two ASIA-A and two ASIA-B
| ) | subjects
The participant was a 26-year-old male who sustained a iti ifi ‘ In addition, this is the first report of EES-facilitated
traumatic T6 ASIA-A SCl three years prior. Volitional Control of TaSk Sp@lelC ‘ , volitional control of task-specific motor activity and
Muscle ACthlty L control of rhythmic step-like movements within a single

After 22 weeks of motor training, an EES system was .1 " —— subject with clinically complete chronic SCI during the
implanted in the region of the lumbar enlargement, Bi5{E ot first two weeks of EES.

followed by three weeks of post-operative recovery and 0 ET i NCa 1;;31“33;35’
eight sessions of volitional motor performance testing in H ‘ I
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EMG recordings from the left and right leg are shown for five cycles of
volitional extension and flexion bilaterally in the presence of EES.
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the presence of EES over a two-week time period.
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(a) EMG recordings are shown during attempts to volitionally perform leg flexion in the ~
presence of EES i i i i Support provided by the Broccoli Foundation, Christopher and Dana
.. _ (b) EMG recordings during attempts to volitionally contract lower limb muscles in the Without EES, trainer support was required at the pelvis and knees. Reeve Foundation, Mayo Clinic Center for Clinical and Translational
Muscle activity was recorded via surface EMG presence of EES with a visual display of a sinusoidal cue without (red plots) and with During threshold EES, trainer assistance was required at the knees with minimal support Sciences, Mayo Clinic Rehabilitation Medicine Research Center, Mayo
electrodes, and data were sampled at 4 kHz. EES (black plots). at the pelvis. Clinic Transform The Practice, Regenerative Medicine Minnesota, Craig
(c) EMG recordings during attempts to volitionally contract during an audio cue At increased EES voltage intensity, independent standing was achieved for over 1.5 H. Neilsen Foundation, Bel13ve in Miracles Foundation, and The Grainger
consisting of three increasing intensities without (red plots) and with EES (black plots). minutes. Foundation.
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