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Background: Atypical deglutition is exacerbated by stress and anxiety. Several therapeutic
approaches have been employed to treat stress and anxiety disorders, ranging from typical
psychopharmacological strategies to novel physical protocols, such as transcranial magnetic
stimulation and radioelectric asymmetric conveyor (REAC) stimulation. The purpose of the
present study was to test the efficacy of REAC brain stimulation in atypical deglutition.
Methods: The position of the lingual apex (Payne method), pattern of free deglutition, and
subjective and objective impression of deglutition were evaluated in 128 outpatients suffering from atypical deglutition. Deglutition testing consisted of an operator holding down the lower
lip, hence counteracting the strength exerted by the orbicularis muscle. All subjects were treated
using two REAC brain stimulation protocols. Patients were assessed before treatment,
immediately after treatment, and three months following the last cycle of REAC therapy.
Results: REAC stimulation led to an improvement in positioning of the lingual apex and a
significant decrease of muscle involvement in all patients immediately after REAC treatment,
and the improvement was maintained at three-month follow-up.
Conclusion: In the present study, the REAC therapeutic protocols led to normalization in
lingual apex positioning and significant improvement in swallowing in all participants suffering
from atypical deglutition.
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Introduction
Atypical deglutition1–11 is a pathological phenomenon affecting an increasing number of
people in the general population.12 AD is characterized by the persistence in adults of
swallowing typical in infants. Several studies have investigated the etiology13–20 and treatment21–24 of the condition. Despite few relevant references in the literature,25,26 it is well
accepted that atypical deglutition is linked to several stress conditions and, as such, treatment has recently focused on stress and anxiety reduction. The purpose of the present
study was to evaluate the efficacy of treatment using brain stimulation with a radioelectric
asymmetric conveyor (REAC),27,28 specifically developed for progressive and long-term
neuropsychophysical optimization of global brain function. It was hypothesized that the
objective and subjective clinical picture of patients suffering from atypical deglutition
may be significantly improved by reduction of stress using REAC brain stimulation.
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Materials and methods
This naturalistic study29 was conducted in 128 patients suffering from atypical
deglutition (68 males and 60 females) aged 9–27 years. Participants were referred
by their dentists to the Rinaldi-Fontani Institute in Florence, Italy, which has
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s pecialized in the diagnosis and treatment of a broad range
of stress-related disorders for over 20 years. Patients were
dissatisfied with the results of their ongoing orthodontic
treatment and had specifically requested nonorthodontic
or nonpharmacological treatment. Patients were subjected
to a preliminary clinical examination, including assessment
of mimic muscle involvement in deglutition, lingual apex
position by distribution of fluorescein in the mouth using

the Payne method,30 and an objective assessment by the
physician of deglutition ability by pinching and lowering
of the patient’s lower lip to counteract the force exerted by
the orbicularis muscle. After a baseline assessment, the
first REAC brain stimulation protocol, ie, neuropostural
optimization,31 was administered. This protocol, consisting of a single 500 msec pulse in a specific area of the
ear located at the top of the lower third of the scapha, was

Table 1 Treated groups and results

Before NPO treatment
37 showed placement of lingual apex on
lower incisors

After NPO treatment

After NPO treatment

13 repositioned lingual apex between upper
and lower incisors

24 repositioned to upper incisors

Before NPO treatment
44 showed placement between lower and
upper incisors

After NPO treatment

After NPO treatment
39 repositioned to upper incisors

5 repositioned between upper incisors and rear
incisive papilla

Before NPO treatment
47 placed lingual apex on upper incisors

After NPO treatment

After NPO treatment

22 repositioned to rear incisive papilla

25 repositioned to normal apex position

Before NPO treatment
77 patients demonstrated lateralization of positioning of lingual apex
(44 to right, 33 to left)

After NPO treatment
All 77 patients showed complete medialization
Abbreviation: NPO, neuropostural optimization.
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specifically designed for reorganization of neuromuscular
control. Clinical evaluation was repeated 10 minutes following REAC
During the second phase of the study, patients received
the REAC treatment, ie, neuropsychophysical optimization,
which is specifically designed for stress-related disorders.32–37
Neuropsychophysical optimization consists of a sequence
of seven 500 msec pulses on seven reflex auricular points
(vegetative, kidney, stomach, heart, occipital, hypothalamic,
and prefrontal cortex points) in an attempt to reproduce the
physiological response to stress. The neuropsychophysical
optimization treatment cycle consisted of 18 therapy sessions,
administered on alternate days. Clinical evaluations were
repeated at the end of treatment and at a three-month follow-up
visit. All procedures were carried out in accordance with the
ethical principles for medical research involving human subjects laid down by the World Medical Association Declaration
of Helsinki. Each patient or parent/guardian signed their
written informed consent prior to entry into the study.

Radioelectric asymmetric brain stimulation in atypical deglutition

the right and 33 to the left. After neuropostural optimization,
there was a significant decrease in involvement of the mimic
muscles during swallowing in all patients, both with regard
to subjective perception and objective evaluation. All patients
declared that swallowing was easier.
After neuropostural optimization, 24 of the 37 patients
who initially placed the lingual apex on the lower incisors then
repositioned to the upper incisors, while the other 13 repositioned the lingual apex from the upper to the lower incisors. Of
the 44 patients who placed the lingual apex between the upper
and lower incisors at baseline, 39 repositioned to the upper
incisors and five repositioned between the upper incisors
and the rear incisive papilla. Of the 47 patients who initially
placed the lingual apex on the upper incisors, 22 repositioned
to the rear incisive papilla (Table 1 and Figure 1) and 25 to the

A

REAC device
The REAC is a medical biostimulation device based on innovative technology.27,28 The frequency setting of the device
(typically 2.4, 5.8, or 10.5 gHz) is selected by the operator
for each specific protocol. Our protocol for this study used a
frequency of 10.5 gHz, with a specific absorption rate of
7 µW/kg. The REAC pulse consisted of seven radiofrequency
bursts of 500 msec each, applied by touching the metallic
tip of the REAC probe to the ear pavilion according to the
neuropostural optimization and neuropsychophysical optimization protocols. REAC stimulation has been shown to be an
effective treatment for stress-related disorders, depression,
and anxiety.32–37 The treatments are painless, noninvasive,
and without adverse effects.

B

Results
At the baseline assessment, all patients showed varying
degrees of muscle involvement in deglutition, especially with
regard to the orbicularis muscle of the lips and the chin muscle. None of the patients examined could swallow when the
operator pinched and pulled down the lower lip. All patients
breathed almost exclusively through their mouths. Of the
128 patients who underwent the procedure, 37 showed placement of the lingual apex on the lower incisors, 44 showed
placement between the lower and upper incisors, and
47 showed placement on the upper incisors during swallowing (Table 1). Furthermore, 77 patients demonstrated
lateralization of positioning of the lingual apex, with 44 to
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Figure 1 (A) Lingual apex positioned at upper incisors and (B) lingual apex
repositioned to the rear incisive papilla.
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Figure 2 (A) Lingual apex positioned at the upper incisors and (B) repositioning of
the lingual apex to the normal lingual apex position.

Figure 3 (A) Lateralization of the lingual apex and (B) repositioning of the lingual
apex to the middle position.

normal apex position (Table 1 and Figure 2). All 77 patients
with baseline lateralization of the lingual apex showed complete medialization with treatment (Figure 3). In addition, the
previous atypical propulsive swallowing pattern normalized
in 20 patients. All patients swallowed more easily when the
physician pinched and lowered the lower lip. Lastly, breathing was improved in all patients. At three-month follow-up,
lingual apex repositioning remained stable, with further slight
improvement in the majority of patients.

of atypical deglutition was promisingly stable. The further
improvement observed at three-month follow-up may be the
result of a progressive normalization process, most likely
related to synchronization of activity in the swallowing
control areas of the brain.

Conclusion
In the present study, the REAC therapeutic protocols (neuropostural optimization and neuropsychophysical optimization)
led to normalization in lingual apex positioning and significant improvement in swallowing in all participants suffering from atypical deglutition. Global clinical amelioration
212
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