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Newromuscular Electrical Stimulation (NMES)

Pulses of electrical stimulation deliverad through the skin over a muscle or nerve can generate musce
contractions for indiiduzls experiencing paralysis.
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Participants: Nine participants [ages 20-60, 2 women) with no history of
mewromuscular imjury or disease took part in a single 2-3-hour session. The
size of H-reflexes was measured wusing electromyography and compared
betwesn control and test trials.

Protocol: Experiments were conducted in sets of control-test pairs.
Conirol = NMES ondy Test = NMES + 1505
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Tronscutaneous Spimal Cord Stimulation {t5C5)
Pulsas of electrical stimulation defivered through the
skiin over the spinal cord can help restore movement
for people experiencing paralysis after a spinal cord
imjurny.

For peopie with a spinal cord injury, this can improve
wvoluntary movemant in 2 single session, and, with
repeated sessions, voluntary movement remains
improved even when the t5C3 is off

W kmow that t5C5 can increase the size of voluntary
contractions, but the pressnt experiments address if it
can do the same for electrically-evoked contractions.
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HYPOTHESIS AND RATIONALE

Aim: Determine whether delivering NMES ond 505 together produces contractions that are “hetter”
for rehabilitation than those produced by NMES alone.
Hypotheses: {a] NMWES + £505 will produce larger H-reflexes than NMES alone.

b} H-reflexes during NMES = £5C5 will get bigger as t5CS intensity gets higher

Fgure 3 NAUET and 1555 share reursl orulls and we expect Bk ther effecks on Fese
crcuts wil be additive and Incresse confadion Soe through spinal nefley mechanisme.

Rationale: We propose that 15C5 “"boosts” NMES-ewoked contractions by mcreasing the excitability of
spinal reflex pathways and thereby increasing the “reflexive” contribution to contractions produced by
MNMES.

Predictions

1 H-reflexes will be Erger immediately after t5C5 & tumned “on” comparead to when t5C5 is “off".

2 H-reflexes during MMES contractions will be larger when tSCS is “on™ compared to when t5C5 is "off™.
3. H-reflexes will increase &s t5C5 intensity increases.
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Test trials - 15C5 is turned “on" continuoushy
fior ~3 minastes [30Hz) while NMES produces 5
single twitches followed by 5 contractions.

L5CS intensities:

- Low (0. Tx Reflex Threshold)

- Medium [1.0m Reflex Threshold)

- High {13x Reflex Threshaold).

- Maximum Tolerable
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GROUP RESULTS
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Figure B: Average M-wave and H-reflex ampitudes during pulcss and sonfraolions.
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PRELIMINARY RESULTS
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CONCLUSIONS & IMPLICATIONS

SUMMARY

1 Early data demonsirated increases in H-reflex amplitude and

contraction size when t5C5 was turned “on” compared to “off".

2.when the hypothesis iz tested using more "standard” protocols for

setting t505 intensity, the effect seems to disappear.

CONCLUSHOMN

505 may incregse the size of H-reflexes and controctions, but perhops

onfy ot higher relotive intensities.

POTENTIAL IMPLICATIONS

Thie ability to "boost” H-reflex amplitude with t5C5 woukd:

= [ncrease the “central contribution” to MMES contractions, making
them [arger and ess fatigable.

= Contribute to the ability to engage in longer and more efficent
awercise for individuals with spinal cord infury.

CURREMNT STATUS

Data coflection is ongoing.
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