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Statement of Need
Stroke is a leading cause of motor impairment and disability with an incidence 41 of 795,000/year
and prevalence of approximately 6.4 million in the U.S. Mobility limitations associated with
walking may affect up to75% of the individuals who sustain a stroke each year. Footdrop is an
important post-stroke lower extremity (LE) motor impairment that contributes to mobility-related
disability. The rehabilitation intervention is an ankle foot orthosis (AFO). A peroneal nerve stim-
ulator (PNS) has been proposed as an alternative to an AFO. A PNS appears to be superior to no
device in improving ambulation function.

However, data on superiority to an AFO are inconsistent. Emerging data suggest that func-
tionally relevant, active repetitive movement strategies facilitate motor relearning following stroke.
In addition to dorsiflexing the ankle during functional ambulation, daily use of a PNS may facilitate
motor relearning of the lower limb such that in the long-term, neither an AFO nor a PNS is needed.
In contrast, ambulation with an AFO could limit active repetitive movements at the ankle and
inhibit motor relearning. To date, however, the comparative effect of a surface PNS versus usual
care, including an AFO, on post-stroke motor relearning has not been evaluated in a randomized
controlled trial. The primary objective of this study was to compare the effects of a PNS and usual
care on lower limb motor impairment among chronic stroke survivors.

This journal-based activity has been planned and developed in accordance with the Essential
Areas and policies of the Accreditation Council for Continuing Medical Education (ACCME)
through the sponsorship of Professional Education Services Group (PESG).

Accreditation Statement
PESG is accredited by the ACCME to provide continuing medical education (CME) for physicians.

Credit Designation Statement
PESGdesignates this Journal-basedCMEactivity for amaximumof 2.0AMAPRACategory 1Credit(s)�.
Physicians should claim only the credit commensurate with the extent of their participation in the activity.

All other health care professionals completing continuing education credit for this activity will
be issued a certificate of participation.

Educational Objectives
To support the attainment of knowledge, competence, and performance, the learner should be able
to achieve the following objectives:

1. List motor relearning approaches in lower limb hemiparesis.
2. Describe comparative outcomes and assessment measures.
3. Compare motor relearning effect of surface peroneal nerve stimulator (PNS) versus other options.
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PESG requires CME faculty to disclose to the participants:
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This program is intended for physicians and health care professionals responsible for the
comprehensive care for individuals with chronic illness and disabilities.
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Method of Participation

In order to claim credit, participants must complete the following:

1. Pre-activity self-assessment questions.

2. Read the activity.

3. Complete the CME Test and Evaluation. Participants must achieve

a score of 70% on the CME Test.

Participants can complete the pre-activity self-assessment and CME

Test and Evaluation online by logging on to http://acrm.cds.pesgce.com.

Upon successful completion of the online tests and evaluation form, you

can instantly download and print your certificate of credit.

To better define and meet the CME needs of health care professionals

and enhance future CME activities, PESG will conduct an outcomes-

measurement survey following the conclusion of the program. This

follow-up survey is designed to measure changes to participants’ practice

behaviors as a result of their participation in this CME activity. You will

be contacted by email 60 days following the conclusion of this activity

with an outcomes measurement survey. We would greatly appreciate

your participation.

CME Inquiries

For all CME certificate inquiries, please contact us at support@

pesgce.com.

This continuing education activity is active starting June 1, 2013

and will expire May 31, 2014.

Estimated time to complete this activity e 2.0 hours

Stroke is a leading cause of motor impairment and disability with
an incidence of 795,000 per year and a prevalence of approxi-
mately 6.4 million in the United States.1 Mobility limitations
associated with walking may affect up to 75% of the individuals
who sustain a stroke each year.2 Footdrop, the decreased ability to
dorsiflex the ankle during the swing phase of gait, is an important
poststroke lower extremity (LE) motor impairment that contrib-
utes to mobility-related disability. The rehabilitation intervention
considered usual care for treatment of moderate to severe post-
stroke dorsiflexion weakness during gait is an ankle-foot orthosis
(AFO); patients with less severe dorsiflexion weakness are
generally prescribed ankle-strengthening and gait-training exer-
cises only. A peroneal nerve stimulator (PNS), which dorsiflexes
the ankle during the swing phase of gait, has been proposed as an

alternative to an AFO.3-5 A PNS appears to be superior to no
device in improving ambulation function.6 However, data on
superiority to an AFO are inconsistent.6-10

Emerging data suggest that functionally relevant, active
repetitive movement strategies facilitate motor relearning after
stroke.11 Motor relearning is defined as the reacquisition of motor
skills or the reduction of motor impairment after damage to the
central nervous system.12 Thus, in addition to dorsiflexing the
ankle during functional ambulation, daily use of a PNS may
facilitate motor relearning of the lower limb4,5,13-21 such that in
the long-term, neither an AFO nor a PNS is needed. In contrast,
ambulation with an AFO could limit active repetitive movements
at the ankle and inhibit motor relearning.22,23 To date, however,
the comparative effect of a surface PNS versus usual care,
including an AFO, on poststroke motor relearning has not been
evaluated in a randomized controlled trial.

The primary objective of this study was to compare the effects
of a PNS and usual care on lower limb motor impairment among
chronic stroke survivors. The secondary objective was to compare
the effects of a PNS and usual care on lower limb activity limi-
tation and overall quality of life. The demonstration of a surface
PNS as an effective therapeutic intervention to facilitate motor
relearning as measured on standard clinical scales could have
significant impact on poststroke motor recovery, and potentially
establish a new standard of care for stroke rehabilitation.

Abstract
Objective: To compare the motor relearning effect of a surface peroneal nerve stimulator (PNS) versus usual care on lower limb motor

impairment, activity limitation, and quality of life among chronic stroke survivors.

Design: Single-blinded randomized controlled trial.

Setting: Teaching hospital of academic medical center.

Participants: Chronic stroke survivors (NZ110; >12wk poststroke) with unilateral hemiparesis and dorsiflexion strength of �4/5 on the

Medical Research Council scale.

Interventions: Subjects were stratified by motor impairment level and then randomly assigned to ambulation training with either a surface PNS

device or usual care (ankle-foot orthosis or no device) intervention. Subjects were treated for 12 weeks and followed up for 6 months posttreatment.

Main Outcome Measures: Lower limb portion of the Fugl-Meyer (FM) Assessment (motor impairment), the modified Emory Functional

Ambulation Profile (mEFAP) performed without a device (functional ambulation), and the Stroke Specific Quality of Life (SSQOL) scale.

Results: There was no significant treatment group main effect or treatment group by time interaction effect on FM, mEFAP, or SSQOL raw scores

(P>.05). The time effect was significant for the 3 raw scores (P<.05). However, when comparing average change scores from baseline (t1) to end of

treatment (t2, 12wk), and at 12 weeks (t3) and 24 weeks (t4) after end of treatment, significant differences were noted only for the mEFAP and

SSQOL scores. The change in the average scores for both mEFAP and SSQOL occurred between t1 and t2, followed by relative stability thereafter.

Conclusions: There was no evidence of a motor relearning effect on lower limb motor impairment in either the PNS or usual-care groups.

However, both the PNS and usual-care groups demonstrated significant improvements in functional mobility and quality of life during the

treatment period, which were maintained at 6-month follow-up.
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