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A Gripping Tale of
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More hand strength and dexterity is a dream shared by
most people who live with quadriplegia. Over the years,
many research efforts have arrived at solutions—but
all have either involved invasive techniques with long
wait times for results, or cumbersome devices such
as exoskeleton gloves. Recently, researchers at UCLA
unveiled a breakthrough approach.

he jury has been in for some
time. In numerous surveys
and consultations over the
past couple of decades, people
with quadriplegia have made it

clear: priority one is regaining the ability to use their hands. Nothing, they’ve
collectively said, would restore greater
independence.
Many researchers have heard these
pleas, and a number of solutions have
been developed. But few have enjoyed
widespread acceptance. Surgical techniques to transfer tendon and nerve
function have been successful, but the
cost and invasive nature, along with the
length of time required for healing and
results to appear, have tempered enthusiasm for these procedures. Meanwhile,
many devices have been developed to
allow people with quadriplegia to exercise hand function, but these offer only
modest gains. Many bionic gloves have
also been developed, but lack of practicality and high cost have limited their
commercial success.
In April, researchers at the University
of California (UCLA) unveiled a possible
game-changer—a revolutionary new,
non-invasive therapy that appears to
restore hand function for people with
quadriplegia. They described the
therapy and how
they tested it in
the April issue
of the journal
Neurotrauma.
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While more research is clearly needed,
the experimental therapy must be considered a breakthrough—it appears to
be inexpensive, easily administered over
a short period of time (perhaps even at
home) without surgery, and, above all,
overwhelmingly successful—even for
people who were injured years ago.
The UCLA lab behind the therapy is
that of Dr. Reggie Edgerton, a leading
expert in neuromodulation—interventions that involve the activation of the
spinal networks after SCI using electrical stimulation applied epidurally
(surgically implanted electrodes under
the skin) or transcutaneously (electrodes
placed on the surface of the skin).

Pioneers of neurostimulation therapies: Dr. Reggie Edgerton (left) and Parag Gad
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While exciting, the study can’t really be considered conclusive because of the small size and the lack of a control group
to compare with those receiving the treatment. Gad says the
immediate priority is confirming the benefits with more people,
via controlled, blinded studies (studies in which participants
are randomly selected to either receive the therapy, or a sham
therapy, with no one, including the researchers knowing who
is in which group).
“Studies are being planned by us and some of our collaborators around the world to test this in a larger cohort of
subjects over a longer period of time,” he says. He wouldn’t put
a timetable on this, but confirms that, because the technology
is relatively inexpensive and the treatment so easily carried
out, a larger trial could happen as early as next year.
Meanwhile, the prototype stimulation device used for the
treatment, which was developed in Edgerton’s lab specifically
for this purpose, has already been spun off into NeuroRecovery

Cecilia Villarruel, a research participant from California, regained the
ability to open bottles and doors.

Technologies, a medical technology company Edgerton cofounded. Currently, the company is seeking FDA approval for
the device so it can be used by rehabilitation clinics and others.

this is the largest reported recovery of the use of hands that

Approval could happen quickly if the company can make its

has been reported in patients with such severe SCI.

case that the stimulator is a Class II non-significant risk device.

“We were initially not expecting the results to be as effective
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with one hand, and twist off a bottle cap. But Gad concedes
that the permanence won’t be known for some time.
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the participants.
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Research Suggests Neuromodulation Can Restore Sexual Function
While Dr. Reggie Edgerton’s UCLA laboratory is ground zero for
most research in neuromodulation in SCI, there are many other
complementary projects taking place around the world.
In April, University of Minnesota researchers reported that
neuromodulation, delivered through an implanted (epidural) device,
appeared to restore some degree of voluntary movement, bladder
and bowel control in two women with paraplegia. Not only that,
one of them also regained orgasmic function.
The research was led by Dr. David Darrow, a fifth-year resident in
neurosurgery. He believes that perhaps the most significant benefit
of the therapy for the two women, both in their 40s, is the increased
ability to support their bodies, leading to greater independence.
“These are big benefits to patients,” Darrow says.
The findings are first results of the Epidural Stimulation After
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Neurologic Damage (E-STAND) study, which were recently presented at the American Association of Neurological Surgeons
(AANS) 2018 Annual Meeting.
“It’s been about 10 years since the serendipitous discovery that
if you apply spinal cord stimulation below their lesion, patients with
thoracic paraplegia can regain some ability to control their legs,
despite not having moved them in up to four years,” Darrow says.
“This changed the paradigm of how we think about complete spinal
cord injury…and opened up the opportunity to look at the narrative of spinal cord injury from the perspective of neuromodulation.”
As with the UCLA work to restore hand function, the stimulation
is not directed to the actual site of the lesion, but instead delivered
within a segment of the cord where there are intact neural connections that pass through the lesion.

