
 

Exoskeletons are new tool for spinal, stroke
patients

June 14 2016, by Jeremy Olson, Star Tribune (Minneapolis)

Robotic technology is helping Doug Eckhoff recover from a spinal cord
injury caused by a motorcycle crash that, a decade or so earlier, might
have left him unable to walk.

Harnessed in an exoskeleton that supports him but forces him to stride
properly, Eckhoff, 56, has been working at the Minneapolis VA Medical
Center to regain strength and restore the nerve signals between his brain
and legs that make walking possible.

Two months after the Aug. 10 accident, he grunted out five steps with a
walker. Now, he walks 200 feet unassisted.

"The first time you stand up and actually take a step like that," he said,
"it's amazing."

Eckhoff was one of the first users last year of the Minneapolis VA's
Ekso GT robotic system for spinal cord injuries. Now the hospital has
added a second exoskeleton through a donation from the SoldierStrong
foundation and the local Fraternal Order of Eagles to help patients
recover from stroke and brain injuries.

The robotic exoskeletons are the latest tools in a movement in physical
therapy and rehabilitation toward restoring lost function in severely
injured patients rather than simply compensating for their losses. Other
technologies and approaches, such as a treadmill system that suspends
patients over walkways while therapists move their legs, also achieve
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these goals.

The treadmill approach can have diminishing returns, though, because
the therapists tire and stop moving the patients' legs at optimal gaits, said
Elizabeth Koch, a VA physical therapist who works with Eckhoff. "As
the therapist gets fatigued, that gets worse."

Allina Health's Courage Kenny Rehabilitation Institute added an Ekso
device last winter to hasten patients into rehab, said Brian LeLoup, the
institute's director of subacute rehabilitation.

"There is a large and growing body of evidence that the sooner you are
up, and the more often you are up, and the more intense and realistic and
real-life your activity is, the better your outcomes are," he said.

Stroke and brain-injured patients often recover some lost mobility
through rehab, but LeLoup said research is proving that patients with
incomplete injury (partial severing or damage) to the spinal cord can
regain some mobility as well.

The Minneapolis VA has used an exoskeleton to help spinal cord injury
patients since 2014. Ekso was only federally approved for stroke patients
in April, and the VA hospital received a second exoskeleton for that
purpose a few days later.

For spinal cord injury patients, the exoskeleton can be programmed to
assist them with their steps, and over time can be ratcheted down so
patients do the work on their own. When they tire, the robotic system
senses the fatigue and kicks in support.

For stroke patients, who might lose function on one side of the body
only, the system allows one leg to move unassisted while the other
receives support.
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Eckhoff remembers flashes of his accident in South Dakota, when an
approaching motorcycle lost control and skidded into his bike, and the
dread two weeks later when he wondered if he'd ever walk.

Progress was slow, he said, but a milestone came around Christmas when
he demonstrated the exoskeleton to his two sons. He was feeling so good
that he then set a personal best, walking 150 feet without the device.

"They kept saying, 'Keep going, keep going!'" he recalled.

The future direction of restorative therapy for spinal cord patients
remains unclear. A handful of companies are pressing ahead with robotic
assistance - Allina Health is an approved training site for patients to learn
to use the ReWalk exoskeleton that they can use at home.

Exoskeletons will likely have a future as rehab devices at hospitals and as
permanent assistive devices like wheelchairs, said Chris Meek of
SoldierStrong, which donated the second Ekso to the Minneapolis VA.
He envisions a day when a sleek exoskeleton could be worn under
clothes.

"This is like the cellphone in the '80s," he said. "They haven't gotten to
the iPhone 6 yet."

At the same time, researchers and device-makers are showing progress
with electrical stimulation to spark mobility and function lost due to 
spinal cord or brain injuries.

LeLoup said providers of stimulation and robotic support are racing one
another, but he predicted that the end result will be an exoskeleton
carrying both technologies.

The exoskeleton is just one tool Eckhoff has used. He has little feeling
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below the middle of his calves, so his ankles don't move freely and he
needs braces to support walking. He works out in a pool, where he can
strengthen his ankles without worrying about falling, and hopes to soon
have a three-wheel bike for conditioning.

Eckhoff couldn't continue in his old machinist job, so he is doing part-
time technical drafting. He joined a kayak group for disabled veterans,
and has ambitions of a Boundary Waters trip this summer.

The exoskeleton no longer augments his walking during VA therapy
sessions, but it keeps him in the proper position so he can build
endurance.

One son is in the Army, and hasn't seen his father's progress since
Christmas.

"Next time I see him," Eckhoff said, "he'll be surprised."
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