
for foot drop in CNS disordersStepTM

physiological walking

  Heel Off / Pre-swing / Toe Off

When weight is released from the
heel switch the dorsiflexors are
stimulated into active contraction.

Activation of the dorsiflexors at heel
off keeps the foot from internally
rotating in the transverse and coronal
planes. This effect, due largely to
inhibition of the plantarflexors, is
continued throughout the remainder
of stance.

Heel Strike

Weight on the
heel switch turns
the stimulus off.
For a short
period of time,
the dorsiflexors
continue to
contract, but in
an eccentric
fashion. The
plantarflexors
are suppressed
by the mechan-
ism of reciprocal
inhibition.

Heel Strike

The dorsiflexors
are no longer
contracting
actively.  Passive
elongation of
the muscle
lowers the toe to
the floor.
Freedom of
motion about
the ankle allows
the foot to plan-
tarflex without
inducing a knee
flexion moment.

Foot Flat

The toe
reaches the
floor quickly,
thus stabilizing
the foot in the
mediolateral
plane.

Inhibition of
the
plantarflexors
helps the foot
stay in the line-
of-progression.

Mid Stance

The system
allows the
ankle to
dorsiflex
unrestricted.
The lower leg
achieves a
vertical
attitude and
will continue
to dorsiflex to
physiological
range.

Mid Swing

The
dorsiflexors are
now fully
contracted so
that toe
clearance is
maximized.

Hip and knee
flexion is
induced by the
flexion-
withdrawl
reflex.

Heel Strike

As the heel
begins to strike
the ground the
dorsiflexors
are deactivated
by pressure on
the heel
switch. The
gait cycle is
complete.

How the LE NeuroProsthesis works during the gait cycle:
Stance Phase Swing Phase

Stim
Deactivating Stim OFF Stim ON

Foot Drop is caused
by paralysis of the
tibialis anterior
and peroneal muscles.

freeSTEP stimulates
these muscles to
produce active
dorsiflexion
of the foot during
swing-phase of gait.

Indicated in patients with foot drop secondary
to upper motor neuron lesion:

                              • Stroke
                              • Cerebral Palsy
                              • Multiple Sclerosis
                              • Spinal Cord Injury

        • Traumatic Brain Injury

is a device consisting of a portable neuromuscular
stimulator, a lycra-spandex sleeve with electrodes
(BioSleeve™) or cuff for the lower leg, and a heel switch.
It is designed to stimulate the dorsiflexor muscles during
the swing phase of gait to achieve toe clearance. It is
indicated in patients with moderate to severe foot drop
resulting from central nervous system (CNS) disorders.
The term “NeuroProsthesis” means it is a replacement
for the portion of the CNS that has been lost or impaired
that is responsible for voluntary control of the dorsiflexor
muscles.

Foot Drop can result from partial or complete
paralysis of the dorsiflexor muscles and is often
compounded by spasticity of the plantarflexor muscle
group. The NeuroProsthesis dorsiflexes the foot in a
physiological manner and does not restrict ankle motion.
Furthermore, chronic use of muscle stimulation can
decrease muscle atrophy, increase local blood circulation,
reduce spasticity, prevent joint contracture and increase
range of motion.

TMThe     STEP   LE NeuroProsthesisfree

BioSleeve Cuff
Stepfree TM

Bioflex offers two versions of freeSTEP:
The BioSleeve stimulates over the
dorsiflexior muscle group, while the
Cuff stimulates common peroneal
nerve.

*External Functional Neuromuscular Stimulation is an FDA 
  allowed medical device. Sold by or on the order of a physician.
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