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Electrical Stimulation System Design for Pharyngeal Dysfunction
of Stroke Patients

8. M. Kim #,J. H. Yoo 7, H. 8. Bae **

ABSTRACT

The purpose of this study is to design electrical stimulation system for pharyngeal dysfunection({dysphagia)
in stroke patients. Pharyngeal muscle group activity is important, because contracting muscles provide the
driving force at the initiation of the swallow and generate the pressure gradients necessary for bolus
movement into the esophagus. Although we have many treatment methods for dysphagia, electrical
stimulation systemn will be useful for stroke patients having dysphagia. Electrical stimulation can be divided
into the body stimulation and electrodes. The body stimulation is divided again into frequency counter, time control
and current measurement part. These parts are to control the current intensity, frequency and stimulating time. And
they can be variable according to the patient's clinical assessment. The electrode plays a role to deliver the current
from the system to the muscle. Also the position of the electrode can be variable according to the treatment method.
We performed the clinical experiment with the stroke patient who has swallowing disorder. The videofluoroscopy
was used for the observation. From the result of clinical experiment based on electrical stimulation, we expected that
the dysfunctioni(in pharynx) level of the patient can be improved. However we could not have enough effectiveness
of the treatment because of the number of patients, patient’s adaptation and treatment period. We will design the

optimized electrical stimmlation system based on enough clinical experiment in the future.
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Fig. 1 Depolarization travels along the nerve,
from its initial point

Fig. 2 Electrical current flows from one pole to
the other. The current flows through the
VitalStim Therapy

tissues (reference :

training manual p.7'3)lg
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Fig. 3 Block diagram of electrical stimulation

and bipolar 2 channel of electrodes
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Table 1 Protocol of elinical experiment

Casel Casel
Sex/Age(y) M/66 M/T8
Degree of dysphagia normal severe
Frequeney/Ampere 30Hz20mA | 30Hz/15mA
Duration time/Rest time | Ssec/Ssec Ssec/Ssee

Size/Number of electrodes [radius 1em/d4 |radius 1em/4

Position of eleetrodes |both side of the hyoid bone

Transit time(initial) 1.20see 1.15see

Transit time(after) no changed | no changed
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Fig. 4(a) Electrodes placement Ex1. Electrodes
attach to the length around the hyoid

bone.

Fig. 4(b) Electrodes placement Ex2. Flectrodes

attach to the across around the hyoid bone.
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