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Abstract

Finding a suitable treatment for dysphagia has been challenging and the efficacy of neuromuscular electrical stimulation has
been recognized. Moreover, the beneficial effect of interferential current transcutaneous electrical sensory stimulation has
recently been described. However, the efficacy of interferential current transcutaneous electrical sensory stimulation in
children with disabilities is unknown. Therefore, the aim of this study was to confirm the efficacy of interferential current
transcutaneous electrical sensory stimulation in children with disabilities. Four children with disabilities of various types
underwent interferential current transcutaneous electrical sensory stimulation once a week. All patients showed improved
symptoms after interferential current transcutaneous electrical sensory stimulation treatment. Videoendoscopic examination
showed reduced accumulation of secretion in all patients and decreased residual bolus in two. We also felt an increased
forcefulness when swallowing in two. In addition, the questionnaire results regarding dysphagia indicated improvements. No
significant side effects were observed. The interferential current transcutaneous electrical sensory stimulation treatment
may be effective and safe in children with disabilities. The effect of this treatment on swallowing ability needs to be further
investigated by studying more cases.
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inhibitors,'” and the antiplatelet cilostazole!' has been
developed for adult patients, but it has been challenging.

The benefits of electrical sensory stimulation treatment
through the neck skin have been described in patients with
dysphagia.'>'3 It was divided into two main therapies; one is
neuromuscular electrical stimulation (NMES) with muscle
contraction and another is transcutaneous electrical sensory
stimulation (TESS), without muscle contraction. In addition,
the TESS involved both pulsed current and interferential cur-
rents. Efficacy of NMES was reported in adult patients with
various types of dysphagia,'*!” but the efficacy of NMES in
children could not be described.'® On the contrary, the use of
TESS involving a pulsed current was reported to improve
swallowing in adult patients with dysphagia.'®? In addition,
the beneficial effects of interferential current TESS (IFC-
TESS) have been reported in adult patients recently,?*?* but
there are no reports about the beneficial effects of IFC-TESS
in children thus far.

In this report, we discuss the benefits of IFC-TESS
through the neck skin for dysphagia in children with disabili-
ties because we think that IFC-TESS is also well-tolerated
and usable device in children. To our knowledge, this is the
first report that indicates the possible benefits of IFC-TESS
treatment in children.

Case presentations

We studied the efficacy of IFC-TESS with a low-frequency
massage device delivering an interferential current (Gentle
Stim®; J Careido Co., Ltd., Kanagawa, Japan) (Figure 1).
Four children with disabilities of various types have per-
formed oral care and swallowing training, but had limited
effect. Therefore, they underwent IFC-TESS once a week.
All patients were evaluated by videoendoscopic examination
(VE) for swallowing and administered three questionnaires
regarding dysphagia (A questionnaire to screen dysphagia®
(Q1) the 10-item Eating Assessment Tool?’ (Q2) and the
modified assessment scale of dysphagia risk for elderly per-
sons?® (Q3) (Appendix Table 1). The characteristics and
results of the four patients are summarized in Table 1.

Case |

A 15-year-old boy was treated for cerebral palsy and epi-
lepsy in our hospital. He was born spontaneously at
39 weeks of gestation, and had hypoxic-ischemic encepha-
lopathy (HIE) caused by asphyxia. At present, he has the
head control ability and a cough reflex, in spite of spastic
quadriplegia and not being able to maintain the sitting posi-
tion without support. VE before IFC-TESS treatment
showed insufficient nasopharyngeal closure and accumula-
tion of secretion in the pharynx. In addition, oral inspection
showed difficulty of food transport in oral phase of swal-
lowing, when he ate soft food. After the second IFC-TESS
treatment, he exhibited forceful and smooth swallowing.

Figure.l. Electrode placement. Two pairs of electrodes with
different frequencies (2000 and 2050 Hz) were placed across the
neck, stimulating the sensory nerves with a beat frequency of
50Hz inside the neck.

He showed a decrease in the accumulation and sound of
secretions in the throat after the sixth treatment. VE after
the ninth treatment also showed a decrease in the accumu-
lation of secretion despite residual bolus in the pyriform
sinus. One and a half months after completing nine TESS
treatments, his symptoms returned to the pretreatment con-
ditions. At present, his improvements are being maintained
by one IFC-TESS treatment every 2 weeks.

Case 2

A 5-year-old boy presented to our hospital for dysphagia
rehabilitation. He had West syndrome and an enlarging head
size 2 months after birth. At 3 years old, he also had acute
encephalopathy of uncertain cause. At present, he cannot
hold his head up and has spastic quadriplegia. VE showed
an aspiration for drinking the feeding formula, although he
barely swallowed jelly and slurry food. He had a forceful
and smooth swallowing technique and decreased accumu-
lation and sounds of secretion in his throat after the fifth
IFC-TESS treatment. He showed a decrease in choking and
reduced mealtime duration, and increase in the forcefulness
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Table I. Clinical characteristics and evaluation data of patients in this study.
Case | Case 2 Case 3 Case 4

Age (years) 15 5 12 4
Gender Male Male Female Male
Body weight (kg) 30 15 23 15
Disorder HIE Unknown Microdeletion HIE
PH of pneumonia Rarely Often Sometimes Never
TESS intensity (mA) 3.0 1.5 1.5 1.5
Time (minutes) 30 10 10 10
Frequency (per week) | | I I
Total treatment time (minutes) 270 90 90 110
Reversion (months) 1.5 1.5 1.5 1.5
VE findings after treatment

Accumulation of secretion \ \ \ \

Residual bolus of food - 3 \2 -

Power of swallowing - - ™ T
A questionnaire to screen dysphagia (| I)* before—after treatment

A=always or severe 353 85 91 5-1

B =sometimes or mild 6—6 24 0—8 36

C=never 22 1—2 22 34
The 10-item eating assessment tool (8)* before—after treatment

0=never 12 01 0—0 22

| =rarely 1—0 21 0—0 0—1

2 =sometimes 26 20 I—>6 3-3

3=often 30 1—>4 5-0 21

4 =always 1—-0 352 252 -1

Total 1812 2121 2520 16—14
The modified assessment scale of dysphagia risk for elderly persons (16)* before—after treatment

0=never 352 01 0—4 34

| =rarely 23 =1 0—-6 37

2 =sometimes 7—10 87 65 9—4

3 =always 41 77 101 I—1

Total 2823 3836 4219 2418
Side effects None Mild exanthema None None

HIE: hypoxic-ischemic encephalopathy; Microdeletion: microdeletion syndrome of chromosome; PH: past history; TESS: transcutaneous electrical sensory

stimulation; VE: videoendoscopic examination of swallowing.
*Indicates number of items evaluated in this study.

of mastication after the eighth treatment. VE after the final,
ninth treatment also showed decreased accumulation of
secretion in the pharynx and less residual bolus. One and a
half months after the ninth treatment, his symptoms returned
to pretreatment condition. At present, his condition is being
maintained by one treatment every 2—4 weeks.

Case 3

A 12-year-old girl with 14ql1.2-q12 microdeletion syn-
drome has been followed in our hospital. She had epilepsy,
obstructive apnea, and dysphagia. At present, she has been
confined to bed and had spastic quadriplegia. VE showed
accumulation of secretion in the pharynx. When she swal-
lowed stew, it stayed on her pharynx and posterior part of her
tongue. In addition, although she had the swallowing reflex,
she had difficulty in swallowing. She had reduced

accumulation and sounds of secretion in the throat after the
second treatment. She showed a decrease in choking after the
third treatment and increased forcefulness of swallowing
after the fifth treatment. VE after the final ninth treatment
also showed forceful and smooth swallowing, decreased
accumulation of secretion in the pharynx and less residual
bolus. One and a half months after the nine IFC-TESS treat-
ments, her symptoms returned to pretreatment condition. In
particular, she showed increased mealtime duration. At pre-
sent, her condition is being maintained with one treatment
every two weeks.

Case 4

A 4-year-old boy with HIE caused by asphyxia as a newborn,
cerebral palsy and epilepsy presented to our hospital for this
study. He can hold up his head but not maintain a sitting
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position. VE showed a great number of residual bolus in the
pharynx and oral inspection in swallowing showed difficulty
of food transport in oral phase of swallowing. He showed a
decrease in choking after the second IFC-TESS treatment
and he had increased forcefulness of sucking after the third
treatment. When he swallowed jelly food, he had a shorter
mealtime. After the seventh treatment, his sternocleidomas-
toid muscle became evident and he could close his mouth.
He could swallow food-paste after the ninth treatment. VE
after the final, 11th treatment also showed decreased accu-
mulation of secretion in the pharynx and a small increase in
forcefulness of swallowing. At present, his condition is being
maintained with one IFC-TESS treatment every 2 weeks.

All patient’s mothers answered three questionnaires
regarding dysphagia. The following improvements were
recorded: 75% of patients reported less liquid and food being
pushed up into the nasal cavity during swallowing (3 of 4
patients in Q3-1), most patients reported less retention of
food in their throat after swallowing (2 of 4 patients in Q1-7,
3 of 4 patients in Q3-6), 75% of patients reported less chok-
ing when swallowing foods (3 of 4 patients in Q1-4, 3 of 4
patients in Q3-9), 75% of patients reported less coughing
while swallowing foods (3 of 4 patients in Q2-9, 3 of 4
patients in Q3-9), most patients reported a shortened meal-
time (3 of 4 patients in Q1-8, 1 of 4 patients in Q3-20).

Discussion

The IFC-TESS treatment through the neck skin was thought
to help improve the swallowing reflex by the activation of
peripheral sensory nerves in the deep layers of the pharynx
and larynx, especially superior laryngeal nerve that can trig-
ger swallowing, without being uncomfortable.?’ Recently,
Maeda K et al. and Hara Y et al. studied and reported the
effect of [FC-TESS, in patients at mean 84 years with dys-
phagia rehabilitation for over 3weeks, and in patients at
mean 84 years with dementia, respectively.?** They showed
that IFC-TESS improve the cough reflexes and nutritional
states of patients.?*?* In this report, we reported a possible
beneficial effect of IFC-TESS on dysphagia in children with
disabilities. Although our study could not be objectively ana-
lyzed for children, our cases showed reduced accumulation
of secretion, reduced residual bolus, increased forcefulness
of swallowing, reduced choking and coughing during swal-
lowing, and shortened mealtimes. In addition, approximately
one and a half months after the treatment, the symptoms of
all patients returned to pretreatment condition. These find-
ings indicate TESS treatment, using interferential current
through the neck skin, may improve dysphagia in children
with disabilities, particularly in children with the decreased
swallowing reflex.

Very few adverse effects of IFC-TESS have been described,?*
unlike with NMES that can cause pain or uncomfortable

feelings in patients and include increased risk of aspiration and
the possible risks of laryngospasm, arrhythmia, hypotension,
glottic closure, and skin burns.?! In our study, one of the four
children developed a rash on the neck skin after IFC-TESS
treatment, but it was transient and harmless. We thought IFC-
TESS could be a safe and effective treatment even in children.

Conclusion

We have reported on the potential beneficial effects of IFC-
TESS for dysphagia in children with disabilities. The bene-
fits of IFC-TESS, particularly in children, needs to be
further investigated by an objective study with a larger num-
ber of cases with dysphagia, which will lead to better man-
agement including dysphagia rchabilitation and medical
therapy.
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