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Key Messages
•	 Horizon Scan reports provide brief summaries of information regarding new and emerging 

health technologies.

•	 These technologies are identified through the CADTH Horizon Scanning Service as topics 
of potential interest to health care decision-makers in Canada.

•	 This Horizon Scan summarizes the available information regarding an emerging 
technology, Phagenyx, a pharyngeal electrical stimulation device for the treatment of 
difficulty swallowing associated with neurologic conditions.

Pharyngeal Electrical Stimulation for the 
Treatment of Dysphagia Associated With 
Neurologic Conditions
Difficulty with swallowing or dysphagia can occur in several conditions, such as stroke or 
multiple sclerosis, and can lead to pneumonia, malnutrition, or dehydration. Several treatment 
modalities for dysphagia are available, including the Phagenyx electrical stimulation device 
which directly stimulates the sensory nerve fibres within the tissues of the throat.

How It Works
Phagenyx1 (Phagenesis, Manchester, UK) is a pharyngeal electrical stimulation device 
developed for patients with difficulty swallowing. Phagenyx aims to address the neurological 
cause of dysphagia by stimulating the sensory nerve fibres within the pharynx, a tubular 
organ at the back of the throat that helps in swallowing and breathing. This nerve stimulation 
indirectly stimulates the part of the brain that controls swallowing and could help restore 
swallowing function.2

The Phagenyx device consists of a base station and a single-use nasogastric tube or catheter 
(Figures 1 and 2). The catheter is inserted into the patient’s pharynx through the nose, similar 
to a feeding tube. There are small electrodes embedded in the catheter; markings are present 
to ensure the correct placement. The catheter is connected to the portable base station, 
which is used to send small electrical currents to the pharynx through the electrodes. The 
base station is intended to be operated by a health care professional, who can adjust and 
optimize the amount of electrical current delivered.1

The recommended treatment with the Phagenyx device is to apply electrical stimulation with 
a frequency of 5 Hz for 10 minutes a day for 3 consecutive days1 (up to 6 consecutive days if 
necessary).3 The level of electric current applied is determined based on the minimum level at 
which a sensation is felt and the maximum tolerable level for each patient. After each session, 
the catheter can be disconnected from the base station. The catheter can also be used as a 
feeding tube; therefore, it can be left in place for the duration of treatment without needing 
to insert separate catheters for feeding and treatment. The base station can also record and 
store patient treatment information.1,4
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Who Might Benefit?
Dysphagia can occur in several conditions affecting the pharyngeal musculature, such 
as stroke, multiple sclerosis, cerebral palsy, and brain tumours.5 Dysphagia can lead to 
malnutrition and increased risk for pneumonia, and may lead to poorer outcomes and higher 

Figure 1: Phagenyx Base Station

Source: Image courtesy of Phagenesis Ltd.

Figure 2: Phagenyx Catheter

Source: Image courtesy of Phagenesis Ltd.
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cost of treatment.6 Patients with dysphagia due to neurologic causes such as stroke or 
multiple sclerosis could benefit from pharyngeal electrical stimulation using Phagenyx. In 
Canada, more than 62,000 people have a stroke every year, and approximately 405,000 people 
are living with the effects of a stroke.7 It is estimated that approximately half of those who 
experience a stroke report symptoms related to dysphagia.8 Multiple sclerosis, another cause 
of dysphagia, affects approximately 93,000 people in Canada.9 Approximately 43% of patients 
with multiple sclerosis have difficulty swallowing.10 These individuals may benefit from 
treatment with Phagenyx.

Availability in Canada
Phagenyx is not currently available in Canada, and it is unknown whether the manufacturer 
has plans to market the device in Canada. The device obtained a CE mark and has been 
available for use in Europe since 2012.11 Phagenyx received FDA breakthrough device status 
in early 2020.12

What Does It Cost?
The cost of Phagenyx includes that of the base station as well as the single-use catheters. 
At present, the pricing information is unavailable. Because the device is intended for use by 
trained health care providers, the time associated with training may be an additional cost of 
implementation.

Current Practice
Assessment of dysphagia is done using videofluoroscopy swallowing studies and endoscopic 
examination of the pharynx.13 If dysphagia is diagnosed, tube feeding is sometimes required 
to ensure nutrition. The Canadian stroke treatment guidelines recommend treatments to 
restore swallowing, including lingual resistance, breath holds, and effortful swallows and 
compensatory techniques such as posture adjustment to aid swallowing.13

Other treatment modalities include neuromuscular electrical stimulation devices that 
externally stimulate the muscles of the pharynx with electrodes applied to the neck, 
transcranial direct stimulation devices that stimulate the brain cortex using an externally 
applied electrode on the skull, physical therapy, compensatory techniques, and medications.5

What Is the Evidence?
The evidence regarding the effectiveness of electrical stimulation of the pharynx (with the 
Phagenyx device or other devices) for the treatment of dysphagia is evolving. An international 
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trial (published in 2016) in which participants with post-stroke dysphagia were randomized 
to receive either electrical stimulation of the pharynx (using the Phagenyx device) or sham 
stimulation did not find any significant effect of electrical stimulation of the pharynx on 
clinical dysphagia or aspiration.14 In a 2020 prospective, single-arm cohort study that included 
participants with neurogenic dysphagia from stroke, traumatic brain injury, or other causes, 
treatment with Phagenyx was found to be safe and lowered dysphagia severity scores when 
treatment was started early.15 Similarly, in 2 trials in which patients who had a stroke and 
required a tracheotomy were randomized to receive Phagenyx treatment or sham treatment 
found that significantly more patients who received electrical stimulation of the pharynx using 
Phagenyx were clinically improved and ready for their tracheal tube to be removed within 3 
days.3,16 A preliminary study conducted in patients with multiple sclerosis suggested that 
treatment with Phagenyx has potential benefit in improving swallowing function.17

Three systematic reviews with meta-analysis were identified that examined the efficacy of 
several swallowing treatments, including electrical stimulation of the pharynx in patients who 
have dysphagia after a stroke.18-20 It was unclear whether the Phagenyx device was used for 
the electrical stimulation in all the primary studies included in the systematic reviews. The 
results of 2 meta-analyses suggested that electrical stimulation of the pharynx did not have 
an effect on outcomes such as death, length of hospitalization, swallowing ability, nutrition, 
or complications such as pneumonia.18,19 One meta-analysis suggested that swallowing 
therapy may have reduced length of hospital stay, dysphagia, and chest infections, and may 
have improved swallowing ability; the authors rated the evidence as low-to-moderate quality.18 
One meta-analysis found that electrical stimulation of the pharynx was effective in improving 
dysphagia compared with conventional treatment or sham stimulation in post-stroke patients, 
especially with early treatment.20

Safety
The evidence suggests that electrical stimulation of the pharynx treatment using Phagenyx is 
relatively safe with low risk of adverse events.4 Across the trials, the occurrences of adverse 
events, such as pneumonia, vomiting, and other infections, were not different between 
patients who received Phagenyx treatment and those who received sham stimulation.3,14,15 
In 1 trial, 1 patient (out of 60 participants) reported a serious adverse event possibly related 
to catheter insertion which resulted in a chest infection.15 No other serious device-related 
adverse events were reported in the trials.3,14,15

Issues to Consider
There are several clinical, operational, and implementation issues that need to be considered 
regarding the treatment of dysphagia using the Phagenyx device. The clinical evidence for 
the effectiveness of electrical stimulation of the pharynx with the Phagenyx device is limited. 
One treatment consideration is the correct placement of electrodes in the pharynx. Although 
the catheter has markings to guide its placement, ensuring that the electrode is positioned 
on the correct side of the pharynx to stimulate the nerves in need of treatment,4 may require 
additional training. While a possible issue, this technique has demonstrated increasingly 
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promising evidence in improving swallowing performance.4 The treatment is delivered in 
a hospital setting and special training is required for the health care staff to provide the 
treatment. The upfront cost of the device and the cost of treatment and of training staff are 
important factors to consider. No published literature exploring patients’ perspectives was 
identified, and those perspectives are important to consider.

Related Developments
Neuromuscular electrical stimulation devices stimulate the pharynx externally to restore 
swallowing function. These devices have electrodes that can be applied to the surface of the 
neck. Devices such as VitalStim, Ampcare, and eSwallow provide a range of neuromuscular 
stimulation to patients with difficulty in swallowing. VitalStim is authorized by Health Canada 
and is available in Canada.21

Looking Ahead
Evidence regarding the long-term effectiveness and safety of the Phagenyx device is needed 
for people living with the effects of stroke and people with multiple sclerosis. Studies are also 
ongoing among patients with dysphagia who are on mechanical ventilation and are admitted 
to the intensive care unit.22,23 Future well-designed trials are warranted to explore the efficacy 
of electrical stimulation of the pharynx in patients with stroke and other etiologies. A cost-
effectiveness analysis of treatment with the Phagenyx device compared with current practice 
could help with purchasing and policy decisions. Treatment of dysphagia is critical to ensure 
patient well-being and for the rehabilitation of people living with the effects of stroke or for 
people with multiple sclerosis.
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