NLack of activ
the good condition of every
human being, while
movement and methodical
physical exercise save it
and preserve
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“Through his honesty, dignity, :
and clarity of purpose, Reeve has created 3
an involving hook and a meaningful life."=
—The New York Times Book Review
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What iIs FES ?



Alectrical Stimulation



Alectrical Stimulation

Applied to peripheral
nerves




Alectrical
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Applied to peripheral
nerves to produce a
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Amplitude
mAMps

The positive pulse. It has a
pulse width (how much
time it is on for) and an

amplitude (how big is it).

Frequency determines how

fast the pulses come.

Frequency
Typ. 33Hz

The matching negative
pulse. With this pulse the

current reverses direction
between the electrodes.

Pulse width
50 - 500 uSec

Canbe
randomized
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Gait or
cycle mode

Available electrode placements



Why use FES as a
therapy?



Evokes Activity



The Problem

Aln patients with a neurological impairment,
the level of activity beneath the level of
Injury Is usually severely reduced.

AAS an example, the average person with an
SCl Is 8 times less active than sedentary
middle aged men.

A (Dearwayer et al Med Sci Sports Exer 18:541-544)



The Problem

AFOl owing the rehabilitation process, the

majority of individuals with SCI become

sedentary and do not pursue any form of
regular fitness training.

AThe fact Is, without FES, many neurological
pati ents CANO pur sue
activity beneath their injury and are left with
profound mobillity.




Bone Health

AA positive correlation exists between the
time following the injury and degree of bone
loss. Rapid loss of bone mineral occurs
during the first 4 months following SCI.

AUrinary calcium excretion is seen 10 days
following SCI and reaches a peak 1 t0 6
months post injury. This level of excretion Is
2 to 4 times that of a person without SCI
who undergoes prolonged bed rest.



Osteoporosis

Alndividuals with complete injuries tend to
have less bone mineral density than those
with incomplete injuries, especially in lower
lumbar spine.

AThe Model Spinal Cord Injury System has
fracture rates following SCI with incidences
of 14%at 5 years, 28%at 10 years and 39%
at 15 years post injury. Lower extremity
fractures 10x greater with complete SCI.



Acute Intervention






... and an acute rehabilitation tool

A Ai\m function improvements
SCI (Needham-Shropshire 1997, Ptasinski 2010)

A Gait Improvements in:
A cp (Trevisi 2011, Johnston 2011)

CVA (Ambrosisni 2011, Ferrante 2008, Alon
2010)

A MS (Wahls 2010, Ratchford 2010)
A SCI (Ditor 2012, Daly 2011, Field-Fote 2001)
A S’Kasticity:
Stroke (Yeh 2010, Lo 2009, Popovic 2003)
A MS (Krause 2007)
CP (Harrington 2012)

A QoL
%\ SCI (Karavidas 2008, Twist 1992)



Ongoing Therapy



FES Activity

1. Reverse muscle
atrophy



FES Activity

1. Reverse muscle
atrophy

2. Improve local
circulation



FES Activity

1. Reverse muscle atrophy
2. Improve local circulation

3. Increase range of
motion



FES Activity

1. Reverse muscle atrophy
2. Improve local circulation
3. Increase range of motion
4. Reduce muscle spasms



An ongoing therapy for chronic
Maintenance@® madsdalasre (Scremin 1999, Skold 2002)

AI\/Iaintenance of bone density (Frotzler 2008)
AI\/Iaintenance of range of motion (Yeh et al, 2010)
APrevention of skin breakdown (Vanoncini et al. 2010)
AGIucose tolerance (Griffin 2008)

ACardiovascuIar function (Thompson 2003)
ASpasticity (Krause 2008)

ACNS cell birth (Gage 1999, Barres 1993)

ACNS myelination (McDonald 2002, Becker 2003)



Which patients
are candidates?



Disorder with the CNS



Intact Peripheral
Nerves



SCI
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CVA
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Progressive resistive exercise




RT300 series

(4 models)
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