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Sources
To ensure that this presentation is up-to-date, 
information was collected from the the sources cited in 
December 2022.

Therapy ideas and treatment suggestions were created 
Kelly Salmon using the evidence presented here along 
with their clinical experience and expertise.

All images, illustrations, and clip art contained within 
this presentation are used with permissions included in 
the author’s paid Canva Pro subscription unless 
otherwise noted. 

Patient images/videos are used with the explicit 
permission of the patient and family for this 
presentation

The content of this presentation is based largely on 
clinical and practical experiences of the presenter. 
Although it does include some specific references to 
foundational literature, it is not intended to include a 
review of all current literature on the topics discussed.
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A Little 
About Me

• I am a speech-language pathologist with 20 
years of clinical experience working with 
adults with disorders of speech, voice, 
communication, and swallowing. Over the 
years, I have narrowed my clinical focus to 
the treatment of swallowing disorders and 
to the rehabilitation of individuals treated for 
head and neck cancer, including voice and 
swallow rehabilitation post-total 
laryngectomy.

• In late 2019, I transitioned from full-time 
clinical practice in an Otolaryngology clinic 
to full-time academia as an Assistant 
Professor in the Department of Speech 
Language Pathology at Salus University.

• I am a Board-Certified Specialist in 
Swallowing and Swallowing Disorders (BCS-
S) and a Lymphology Association of North 
America Certified Lymphedema Therapist 
(CLT-LANA)

• I am always up for a challenge – whether it is 
personal or professional – from completing 
my doctorate to competing in triathlons.

Image from author’s personal collection Image from author’s personal collection
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Objectives
1. Identify the minimal prerequisites for considering NMES as an 
adjunct to dysphagia therapy.

2. Describe the rationale for use of NMES to target impairments 
related to muscle weakness. 

3. Summarize the rationale for use of NMES in individuals with 
chronic, refractory dysphagia who may or may not present with 
concomitant cognitive or linguistic impairments.

4. Discuss available means for evaluating an individual’s 
response to dysphagia therapy (e.g., patient/family rated 
outcome measures, clinician-rated measures, instrumental 
assessments, etc.). 
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What is NMES? 
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What is NMES?
Transcutaneous neuromuscular 
electrical stimulation aims to 
strengthen weak muscles, recover 
motor control, and to re-establish 
muscle movement patterns via 
stimulation of intact peripheral 
motor nerves. NMES works in 
conjunction with an exercise-based 
dysphagia treatment protocol.

Image from presenter’s personal collection
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Neuromuscular Electrical 
Stimulation

Two types
Intramuscular

• electrodes inserted into 
muscles

• Most effective method to 
stimulate swallowing muscles 

• Has been shown to stimulate 
laryngeal elevation

Transcutaneous (surface) 
stimulation

• electrodes applied to the skin 
of the face or neck area Image from presenter’s 

personal collection
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Neuro + Muscular
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NMES for Dysphagia
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Initial FDA clearance of NMES device for the 
treatment of dysphagia occurred in 2001 – at 
which time it was deemed safe, effective, and 
cost-effective based on data submitted to the 
FDA for review

Protocol – determine candidacy for 
participation in dysphagia therapy with 
NMES modality through identification of 
swallow dysfunctions and impairments and 
thorough review of the patient’s past and 
current medical history

Electrode placements are along the 
submental space, anterior neck, and/or the 
face – decision re: specific placement is based 
on clinical and instrumental assessment of 
swallow function and protocol being used

Many devices and protocols are now 
available
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Safety and Efficacy
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• Initial data was submitted on nearly 900 
patients using the modality to treat 
dysphagia (Freed, 2001)

• After review of the data, the FDA 
deemed the treatment approach, 
including the equipment, supplies, and 
the protocol for application, safe and 
efficacious in the treatment of dysphagia

• Therapists using the devices must be 
trained and demonstrate competency in 
the use of the modality

• As one example, use of the VitalStim
brand device and protocol have not been 
the subject of any reported adverse 
events in either the public databases of 
adverse events or in the published 
scientific, peer-reviewed literature.

FDA searchable database: 
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfMAUDE/search.CFM
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• There are have now been well over100 
peer-reviewed scholarly articles 
published on the topic of using NMES 
to treat dysphagia. 

• There has been continued growth in 
the evidence to support the use of 
NMES to treat individuals with 
dysphagia

Key findings so far:
• Safety: is well established in the 

literature
• Efficacy: NMES contributes 

significantly to treatment outcomes 
when added to swallowing exercise

• User and Patient Satisfaction: both 
therapists and patients report good 
outcomes and no adverse events

(Arreola et al., 2021; Carnaby-Mann & Crary, 2007; Chen et al., 2015; Crary et al., 2007; Tan et al., 2013)
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Precautions and 
Contraindications

15

FDA Definition: precautions 
include information regarding 
any special care to be exercised 
by the practitioner and/or patient 
for the safe and effective use of 
the device (“proceed with 
caution”)

• Demand pacemaker
• Implanted cardioverter 

defibrillator (ICD)
• Deep Brain Stimulator
• Seizures
• Drug toxicity
• Significant reflux
• Dementia with non-stop 

verbalization

(Food and Drug Administration, 2001)
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FDA Definition: 
Contraindications are 
conditions under which the 
device should not be used 
because the risk of use clearly 
outweighs any possible benefit.

• Electrode placement over the 
carotid sinus

• Active neoplasm or infection 
in the area over which the 
electrodes are placed (on the 
face/submental space/anterior neck 
– e.g., head and neck cancer, 
cellulitis, deep neck 
infection/abscess)

(Food and Drug Administration, 2001)
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Relevant Anatomy
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The Oropharyngeal Sling

• Orbicularis oris

• Buccinator

• Superior pharyngeal 
constrictor

Image created by presenter using tools within paid Canva Pro 
subscription
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The Laryngeal Extrinsics
Suprahyoid
• Anterior belly of digastric
• Mylohyoid
• geniohyoid

Infrahyoid
• Thyrohyoid Image/illustration created by presenter using 

photos from personal collection and tools within 
paid Canva Pro subscription

Lateral view of the larynx
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Case History
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Relevant PMH
• Bilateral extensive cortical CVA (CVA x2 impacting both hemispheres in 

separate incidents)
• First stroke at age 23 (2011), second stroke at age 30 (2018) – had no 

significant PMH prior to onset of stroke
• Trismus due to spasticity
• Reduced spontaneous swallow frequency
• Reduced lip closure, labial seal
• Non-verbal (vocalizations without intent)
• No reliable yes/no response
• Unable to follow commands
• Unable to fully assess cognitive linguistic function given severity of 

impairment
• Largely NPO since stroke in 2018
• PEG-tube dependent for nutrition, hydration, and medication administration

So, would you even consider engaging this individual in dysphagia therapy?
Are the basic criteria for consideration of NMES met? 

Any contraindications? 
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Interventions
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Therapeutic Interventions
Sensory input into the swallowing system

• Nuk brush
• Moistened/flavored toothettes
• Ice to lips
• Lollipops to lips, anterior/lateral sulci

PO trials
• Measured trials (e.g., 2mL, 3mL, 5mL) 

administered via syringe or syringe with red 
rubber catheter

• Cup sips of measured volumes using a cut-out 
cup

• Thickened liquid and pureed trials via maroon 
spoon

NMES as an adjunct
• Bilateral facial placement targeting the 

oropharyngeal sling
• Single channel suprahyoid placement targeting 

the suprahyoids
• Use of trigger switch to more specifically dose the 

current (variable duty cycle)

Image from presenter’s personal collection
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Outcomes
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Outcomes: 
Current Status
• Continued therapy in clinic with varied 

trials of food items
• Ongoing experimentation with different 

sensory inputs (e.g., carbonated liquids, 
sweet/sour, warm/cold) and 
presentation of bolus

• Family able to include patient in 
mealtimes at home, providing him with 
tastes and trials of pureed food items 
and thin liquids

• Family observing less drooling and 
pooled saliva in oral cavity throughout 
the day

• Increased ease of oral care
• Increase oral movement noted, 

including lip/mouth closure and jaw 
opening/lateralization

• Considering co-treatment with OT next 
semester to further encourage assisted 
motor involvement in bringing bolus to 
oral cavity
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Questions?
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Thank You! 

Contact Information: 

Kelly Salmon

ksalmon@salus.edu

IG: @slp.doc
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