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PROBLEM

Swallowing dysfunction (dysphagia) occurs frequently in a variety of different patient populations including patients
post-stroke (29-64%), patients with head and neck cancer (50%), patients with dementia (13-57%), and patients with
neurodegenerative diseases (up to 98%).

Dysphagia can lead to clinically meaningful adverse events including malnutrition/dehydration, aspiration pneu-
monia, and increased length of hospitalization/health care costs.

Several invasive imaging methods including videofluoroscopic swallow studies (VFSSs), fast pharyngeal CT/MRI,
and fiberoptic endoscopic evaluation of swallowing can generate images and signals that can be used to detect the
presence and the underlying pathophysiology of dysphagia; however, they are invasive, expensive, and are not
feasible or easily accessible in all clinical settings or with all patients.

Among the most important physiologic correlates of swallowing is the duration of upper esophageal sphincter (UES)
opening, whcih enables food and liquid to enter the esophagus. A reduced UES opening diameter, delayed onset
of opening, or premature closure attenuate UES opening duration can result in pharyngeal residue that in turn can
enter the upper (laryngeal penetration) or lower (aspiration) airway.
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We provide a deep learning framework that uses signals from neck-attached accelerometer and a microphone to
detect UES opening duration and validate against ratings in VFSS.

A complete swallow as seen in a videofluoroscopy exam which is visually inspected by expert clinicians to extract swallowing physiological attributes
that contribute to airway protection such as upper esophageal sphincter opening
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