
 

Nerve stimulation plus intense rehab may
improve arm and hand function after stroke
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Combining brain stimulation with intense physical rehabilitation helped
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stroke survivors recover movement in their arms and hands and maintain
these improvements for one year, according to a study to be presented at
the American Stroke Association's International Stroke Conference 2024
. The meeting will be held in Phoenix, Feb. 7-9.

"The recovery of arm and hand function after a stroke often stalls or
even declines, leaving many patients with chronic motor deficits that
limit their independence and quality of life. New treatments that can
boost the benefits of physical rehabilitation are desperately needed," said
the study's lead author Teresa J. Kimberley, Ph.D., a professor of
rehabilitation science and physical therapy at MGH Institute of Health
Professions in Boston.

Vagus nerve stimulation is the first approved neuromodulation device to
aid in chronic stroke recovery. It was approved by the U.S. Food and
Drug Administration in 2021 to treat moderate to severe upper extremity
motor function deficits (physical movement and coordination of arms
and hands) associated with chronic stroke.

"This is the first time that brain stimulation combined with rehabilitation
therapy for stroke is available outside of a clinical trial. It could set the
stage for even more advancements in recovery from other impairments
beyond the arm," Kimberley said. "This is a watershed moment for
rehabilitation science."

This study represents one-year outcomes in the VNS-REHAB pivotal
trial, which studied people who had experienced a stroke resulting in
moderate to severe upper extremity impairment.

Two groups of participants (108 total people)—a control group and an
experimental group—completed six weeks of in-clinic, intense
rehabilitation paired with active or sham vagus nerve stimulation. All
participants were implanted with the nerve stimulation device and then
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randomized to receive either real nerve stimulation or a sham stimulation
that only turned on for a few pulses.

The in-clinic therapy was followed by a three-month home exercise
program for both groups. The active vagus nerve stimulation group
continued the home exercise program for a year. After the six-week
period of sham stimulation, the control group crossed over and received
six weeks of active vagus nerve stimulation followed by a year of the
home exercise program.

Before and after the stimulation and rehabilitation therapies, motor
function was assessed with the Fugl-Meyer Assessment-Upper
Extremity, which assesses motor impairment, and the Wolf Motor
Function Test, which is a time-based method to evaluate upper extremity
motor ability while providing a better understanding of joint-specific
and total limb movements.

The final study results represent outcomes for arm and hand function in
74 stroke survivors after one year of physical rehabilitation treatment.
Data was unavailable for the remaining 34 participants mainly due to the
COVID-19 pandemic.

This analysis found:

At one-year, upper limb function had improved by 5.3 points in
the Fugl-Meyer Assessment-Upper Extremity and by 0.51 points
in the Wolf Motor Function Test when compared to baseline.
Vagus nerve stimulation therapy improved hand and arm
function by 2-3 times more than intense rehabilitation alone.

"The pairing of rehabilitation therapy with vagus nerve stimulation likely
helps the brain strengthen new neural pathways—like building a bridge
to bypass a damaged area," Kimberley said.
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"These long-term, pivotal results mirror our long-term results from an
earlier pilot study where we found that patients continue to improve or
maintain their gains up to three years after starting vagus nerve
stimulation therapy paired with rehabilitation," she said. "As a clinician,
it is surprising to see someone with chronic stroke—stroke that in many
ways is a progressive disease—continue to improve and not show a
decline."

Study details and background:

The vagus nerve stimulation device in this study included a
pacemaker connected to a lead that wraps around the vagus nerve
in the neck region. There's one vagus nerve on each side of the
body; each one runs from the lower part of the brain through the
neck to the chest and stomach.
VNS-REHAB trial participants were between the ages of 22-80
and had a stroke nine months to 10 years prior to study
enrollment.
Study participants in the experimental group were 64% male and
36% female; 79% white, 17% African American adults, 2%
Asian, Indian or other adults, and 1% did not have any race
reported. The control group was 65% male and 35% female;
78% white, 16% African American adults, 7% Asian, Indian or
other adults, and 1% did not have any race reported.
The study took five years to complete: 2017-2019 for
enrollment, and the study ended in 2021.
The study was triple-blinded, meaning neither the participants,
the researchers testing participants nor the health care
professionals treating participants knew which intervention group
participants were in.

Study limitations included the small sample size and lack of details about
the rehabilitation therapy regimens followed by each participant over the
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one-year period, which were variable.

Future studies and an ongoing clinical registry will explore the long-term
impact of active vagus nerve stimulation in real-world settings.

"Often after a stroke, people don't seek additional treatment, thinking
that their current impairments are permanent. This is not true. Paired
vagus nerve stimulation opens a new avenue and new hope for these
patients. I'm also excited about future research that will investigate vagus
nerve stimulation paired with rehabilitation for other conditions, such as
gait and speech impairments after stroke," Kimberley said.

"These are encouraging findings," said Joel Stein, M.D., FAHA, chair of
the writing group for the American Heart Association's/American Stroke
Association's 2021 Clinical Performance Measures for Stroke
Rehabilitation and the Simon Baruch Professor and chair of the
department of rehabilitation and regenerative medicine at Columbia
University's Vagelos College of Physicians and Surgeons; professor and
chair of the department of rehabilitation medicine at Weill Cornell
Medicine; and physiatrist-in-chief at NewYork-Presbyterian Hospital.

"These results demonstrate the durability of the effects of vagus nerve
stimulation, an important finding that supports the use of this modality to
enhance recovery post-stroke. There is some evidence for lasting
improvement with continued use outside of a formal exercise program,
which is intriguing, although further research is needed to confirm this
finding and clarify who is likely to experience ongoing improvements,"
added Dr. Stein, who was not involved in this study.

  More information: Abstract 118: www.abstractsonline.com/pp8/#! …
42/presentation/2411
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