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Acknowledgement to Amy Berryman, OTR, MSHSA for collaboration on prior presentations re: FES
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rtract. The
s of disuse. It is

to bUiId ST after

electrical stimulation d RThis

. imon problem following a
neurological injury v alking speed, decreased step length, and
tripping. When FES is applied US at lift the foot at the correct time during the walking
cycle it may not only impact the ability to clear the foot and improve safety when walking but may
result in increased strength of those muscles and increased range of motion at the ankle joint. FES

can also improve safety, ease, and efficiency with walking.
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*Skin abrasio

*Do not shave the skin sooner than two days before Estim is applied. Use
scissors to cut hair.

O'Dell 2019, Regis University




orticomotor pathway.

nd inexpensive application. It has
plastic change has been realized

C

®* How ES can be used to induce clinically meaningful plastic change in movement related
disorders needs to be addressed
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http://www.sciencedirect.com.dml.regis.edu/science/article/pii/S1388245710006103
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smaller

® Collins DF; 2 encouraging central
contributions ,
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s of UE and

ons; > tetany =

® For long tx session use min pulse rate to produce tetany. Start
high and lower pulse rate to where still maintain tetany.
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ligher rates to

achieve comfc ssions should be shorter, or
increase off times.
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S (Synchronous)

Symmetric, Single Pulse Waveform
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momentarily and therefore not as comfortable
@
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Estim

On/Off time Ex: 10:10
Phase Dep: Switch

Frequency 35 and up Hz

Pulse Width LE’s:300 ms
UE’s: 100-200ms

Contraction thru
Full Range?

YES NO

Assess available ROM
And provide AAROM
Thru full range

|Freq as low as
Possible w/ quality
contraction

If painful, T pulse width If not painful, T pulse
to highest comfortable width up to 500ms and

Then 7 freq. up to 35 Hz Check for overflow

If no overflow, 1 If overflow, J pulse
Freq up to 35 Hz and 100ms, 0 Freq up to
T Amp to Reach tetany 35Hz & T amp to tetany
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> Interference

Kleim & Jones 2008; Hornby et al 2011




Overall Treatment Planning to

optimize quality of Practice

® Postural inte

* Assess Learning needs/best environment for practice
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Immediately before FES Practice

, heat /ice
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Jlation improves

of subjects with first

" Collins, DF., Cent o] > contractions evoked by tetanic

neuromuscular electrical stimulation. Exerc.Sport Sci Rev., 2007; 35(3):102-109.
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* Amplituc

eft heel switch




y (outpatient)
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Timing Characte ! h under left (uninvolved) foot,

when pt shifts weight to involved side, estim is triggered to the

ight triceps and wrist extensors to stabilize lettuce while cutting
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Price, C ition for preventing and
'rreomng pos’r -stroke s ystematic Cochrane review.

Clin. Rehab.2001.15(1):5-19.
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®* Timing Characteristics: Used either 1:1 or 1:2 ratio, example 10
on, 10 off or 10 on, 20 off
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* Amplituc

and switch to time with activity
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®* Timing Char 8 seconds off

*Used parameters in the Vital Stim manual, co-tx with speech therapist
O to set up home estim unit
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g orthosis to keep fingers Using buddy strapping to positively

raight while working on wrist reinforce appropriate grasp
\ ension (pts fingers were curling, pattern with e-stim on wrist/finger
negdtRER PEiTFIPETHY flexors

“tenodesis” effect, which could

ingfease flexor tightness)



rls’r/flnger extension prac Wrist /finger extension practice,
the bending of middle finger taping to middle finger to assist
with full extension
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rgery, and

sut with FES

® Kim H, Lee actrical stimulation with mirror therapy

on UE motor fuct C : <e patients. J Stroke Cerebrovascular Diseases, 20114,
23 (4):655-661.
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Does Sensory Electrical Stimulation During Task-based Exercise Affect Balance and Gait

Northwestern University Feinberg School of Medicine

'l' Physical Therapy and
Human Movement Science

in Chronic Stroke?: Preliminary results of a pilot study
Almdale K, SPT?, Bednarczyk M, SPT?, Clement C, SPT?, DelMonaco J, SPT?, Druktenis N, SPT?, Eid S, SPT?,
Kimalat A, PT, MS, DPT, NCS2, Lopez-Rosado R, PT, DPT, MSPT, MA?, Sullivan JE, PT, DHS, MS?

Schwab

Rehabilitation Hospital

\.I
i i

A proud member of

Sinai Health System

1Department of Physical Therapy & Human Movement Sciences, Feinberg School of Medicine, Northwestern University, Chicago, IL

PURPOSE:

This study examined the effect of sensory electrical stimulation
(SES) delivered via sock electrode during task-specific leg
exercise on balance, balance confidence, walking speed,
motor function, sensation and quality of life in individuals with
chronic stroke.

METHODS:

Inclusion Criteria: >6 months post stroke, community
ambulator, no Botox to involved LE within 6 months prior to
participation, no contraindications to SES, no coexisting
neurological disorder other than Diabetes

*n = 15 enrolled, 13 completed the study (2 Female; 11
Male)

* Age: 56.5 + 7.84 years

*Time Since Stroke: 8.21 + 4.36 years

* Involved Side: 7 Right; 6 Left

Design: Experimental, pre-test, post-test, 3 month follow-up

*Berg Balance Scale (BBS)
+x: 50/56 (32-56/56)
*Activities-Specific Balance Confidence Scale (ABC)
*X: 75.4/100% (46.5-95/100)
*Stroke Impact Scale (SIS)
*Recovery x: 65%(50-85%)
*Stroke Rehabilitation Assessment of Movement (STREAM)
— LE Subscale: x: 9.67/20 (7-14/20)
*Monofilament Testing
*10-Meter Walk Test (LOMWT) with Self-Selected (SSP) and
Fast Pace (FP)
% SSP: .7 m/sec (.28-1.12); FP: 1.02 m/sec (.46-1.81)

2Schwab Rehabilitation Hospital, Chicago, IL

10 MWT- The only significant effect over time was 10MWT m/s under
self-selected speed condition (Slow), p=0.030 for total time difference;
non-adjusted p-values compared to baseline were 0.011 and 0.064 for
post treatment and follow up, respectively (graph 1)

Community ambulators without assistive devices perform better at self-
selected gait speed; STREAM scores may also be higher in the same
individuals, both at f/u (graphs 1 & 2)

Survivors of more recent stroke onset (less chronic) significantly
improved their self selected gait speed (graph 3)

10 MWT at selected speed
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Type 3 Toss o Faed Enects

eIndividualized task-based leg
exercise with SES
+30 minutes twice daily for 5 days
*Subjects returned for a
minimum of 2 visits to monitor
progress
«Stimulator* Parameters: Sensory
threshold amplitude, 50Hz frequency,
1:2 duty cycle, 250usec phase duration,

*Fig 1. 300PV Stimulator, Empi
2s ramp/fall

Inc, St. Paul, MN, Silver-Thera
Sock electrode, Prizm Medical
Oakwood, GA

STREAM Adjusted total

Mean & SEM

10 MWT at selected speed

Mean + SEM

«Pilot study - small subject number limits generalizability

*No control group for comparison

*Largely home-based intervention - subject reported compliance
*Potential ceiling effect on balance outcome measures due to
high baseline scores

NCLUSIONS:
The use of home-based SES via sock electrode combined
with leg exercises may improve gait speed in chronic
stroke. Subject age and baseline sensory capacity may
affect outcome.
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0 seconds on, 2 seconds off with 2
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®* Timing Characte : seconds on, 2 seconds off, with 2 |

second ramp
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and hand or
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No electrical stimulation With sensory electrical stimulation
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No UE electrical stimulation With UE sensory electrical stimulation
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ent of activities

J Stroke Cerebrovascular

1bined With Standing and Mobility
3389/fnins.2019.00337.

es. Muscle Nerve. 2013; 48: 930-937.

ods for Treatment of Persistent Upper Extremity

Price, CIM, Pandyan, AD. Electrical stimulation for
Rehab.2001.15(1):5-19.

Tefertiller C, Pharo B, Evans N, Winchester P. Efficacy of rehabilitation robotics for walking training in neurological disorders: a review. J Rehabil Res Dev.
2011;48(4):387-416.

Vafadar AK, Coté JN, Archambault PS. Effectiveness of functional electrical stimulation in improving clinical outcomes in the upper arm following stroke: A
systematic review and meta-analysis. Biomed Res Int. 2015; :729-768

Yan T, Hui-Chan CWY, Li LSW. Functional Electrical Stimulation Improves Motor Recovery of the Lower Extremity and Walking Ability of Subjects With First
Acute Stroke A Randomized Placebo-Controlled Trial. Stroke 2005;36(1):80-85.




