OPTOAOHTIA

DOI: 10.33295,/1992-576X-2024-6-93
UDC 616-089.882+616-089+616.314.17-008.1

Makhlynets Nataliia’, Fellus Patrick?, Pyuryk Markiyan®, Kokoshko Myroslava’

Use of Froggymouth Myofunctional Devices
in the Complex Treatment
of Sleep Apnea Patients

' Department of Therapeutic Dentistry, Ivano-Frankivsk National Medical University, lvano-Frankivsk, Ukraine
2 Former Praticien consultant at Hopital Robert Debré Former Expert judiciaire at Cour d’Appel de Paris, France
3 Department of Postgraduated General Surgury, lvano-Frankivsk National Medical University, lvano-Frankivsk, Ukraine
* Prince Volodymyr the Great Educational and Scientific Institute of Law, Interregional Academy of Personnel Management, Ukraine

The purpose of the study. Increasing the effectiveness of complex treatment of patients with sleep apnea.

Research methods. Clinical examination methods were carried out on 15 people in the comparison group. These are patients without
nocturnal apnea, cardiovascular or endocrine pathology, dental and jaw anomalies, oral habits, and normal swallowing. 34 persons
aged 15-17 with obstructive sleep apnea were examined and treated.

A clinical examination was conducted, with an external oral examination, determination of swallowing and breathing patterns, and
the state of the temporomandibular joints being important. Patients were given a secret questionnaire to identify stressful factors that
affect the body. The results of the cephalometric study were evaluated and compared with those of the clinical examination.

Scientific novelty. The results of a clinical and cephalometric study confirm the change in the tongue’s position in patients of the 1st
group during complex therapy. It is necessary to ensure the patency of the upper respiratory tract during sleep in OSA patients. Myo-
functional devices such as Froggymouth (France) were used in the complex treatment.

Conclusions. Our study indicated that patients with sleep apnea aged 15-17 years were diagnosed with problems from the side of
the maxillofacial apparatus, characterized by narrowing the maxilla in the transverse and sagittal planes. The treatment plan should be
etiopathogenetic. Myofunctional devices, aimed at forming new swallowing skills and cooperation between doctor and patient, consid-

ering all stages of labiotherapy, should be included in complex treatment.

A clinical and laboratory study shows the effectiveness of Froggymouth devices in treating sleep apnea.

Keywords: sleep apnea, cephalometry, myofunctional devices, labiotherapy, stress, criminal offense.

Statement of the problem

cientific studies indicate that stress triggers the

development of some diseases [7, 14]. Unfortu-

nately, recently, the lives of children in Ukraine
have turned into continuous chronic social stress due
to war in our country, constant air alarms, and the fear
of being left without a home or relatives and losing
their lives. Stressful factors must somehow be leveled
off. This mechanism is often ensured by the develop-
ment of oral habits [6, 11, 17, 20]. Like other authors,
we observe mouth breathing, provided the airways
are open. In such cases, it is an oral habit that has
many dangers. In particular, it is a trigger for chang-
ing the tongue’s position. And in the future, obstruc-
tive sleep apnea (OSA) will develop in this patient.
Oral habits are believed to be an element of adapta-
tion to existing chronic stress [10, 14]. Several studies
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indicate the negative impact of mouth breathing on
the formation of the facial skeleton and bite formation
in children [3, 9]. Scientists emphasize that the oral
habit of mouth breathing affects not only the growth
of the face, but is the main reason for forming an open
bite and clockwise rotation of the mandibula [2, 8].
Morais-Almeida M, Wandalsen G, Sol D. empha-
size that mouth breathing should be considered as a
potential cause of facial growth retardation in chil-
dren [15]. Ramirez-Yanez German O. demonstrates
the relationship between mouth breathing and high
blood pressure, sleep apnea, and the development of
many cardiovascular diseases [18]. However, parents
and children often neglect the impact of oral habits
on the development of dental abnormalities, acquired
facial deformities, and cardiovascular diseases. Mouth
breathing is often combined with another important
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problem of modern children, such as the lack of a
formed normal act of swallowing, where the tongue
muscles work actively.

In the absence of stressors, swallowing automati-
cally changes at 4—5 years old. However, children live
in stressful conditions, and often, they do not allow
children to switch the action of the facial nerve to the
action of the trigeminal nerve. Kandel ER believes
that everything we have in habits and skills results
from the nervous system activity [12].

Today, sleep apnea is one of the important prob-
lems of modern medicine. Tt is associated with the
prevalence of pathology among people of different
ages. Sleep apnea can happen to anyone, ranging
from infants and children to older adults. Sleep apnea
is uncommon but widespread. Sleep apnea is a long-
term, chronic condition. For some people, it’s possible
to resolve it by reducing their weight or undergoing
certain treatments. For others, it may be a lifelong
condition.

Sleep apnea is a disorder that causes one to stop
breathing while asleep. The word “apnea” comes from
the Greek word for “breathless.” Usually, the patient’s
brain tries to protect him by waking the patient up
enough to breathe, but this prevents restful, healthy
sleep. Sleep apnea can lead to serious or even deadly
complications, so early diagnosis and treatment are
important. Apnea is divided into obstructive (OSA)
and central (CSA). Scientists emphasize that obstruc-
tive sleep apnea occurs when the tongue and soft pal-
ate block the airway while a person is sleeping [18].
Obstructive sleep apnea has some risk factors. Among
them are the ages of the people before age 50. Apnea
is more common in people assigned male at birth
(AMAB). After age 50, it affects people assigned
female at birth (AFAB) at the same rate. Having
excess weight or obesity usually increases the risk of
developing apnea.

Central apnea (CSA) occurs because the patient’s
brain doesn’t correctly control his breathing. Cen-
tral sleep apnea is most common in people who take
opioid pain medications. It occurs in adults over 60
years old, people with heart conditions such as atrial
fibrillation or congestive heart failure are also in a risk
group, patients with hypoxia, nervous system damage,
especially in the brainstem (which is what manages
your breathing) or parts of the spinal cord, patients
with nervous system conditions like amyotrophic
lateral sclerosis (ALS, also known as Lou Gehrig’s
disease).

To understand how sleep apnea works, it is import-
ant to understand the human sleep cycle. It is a well-
known fact that sleep happens in multiple stages.
Stage 1 is a light sleep. This is a short stage that begins
right after you fall asleep. It accounts for about 5.0%
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of your total sleep time. Stage 2 is a deeper sleep. This
stage is deeper and makes up about 45.0% to 50.0% of
all the time you spend sleeping (this number goes up
as you get older). Stage 3 is a slow-wave sleep. This
is the deepest sleep stage, making up about 25.0% of
the time patients spend sleeping (this number goes
down with age). It’s very challenging to wake some-
one up in stage 3 sleep, and waking up directly from
it usually causes a state of “mental fog” and slowed
thinking. Sleepwalking and sleeptalking happen
in this stage 3. REM sleep is a sleep that stands for
“rapid eye movement.” This stage is when you dream.
When a person is in REM sleep, you can see their eyes
moving beneath their eyelids.

When you fall asleep, you typically enter Stage 1,
and then move into and cycle between Stages 2 and 3.
After cycling between those stages, you’'ll ultimately
go into REM sleep and start dreaming. After the first
REM cycle, you start a new cycle and go back into
Stage 1 or 2. One cycle normally takes about 90 to
110 minutes before another begins. Most people go
through four or five cycles per night (assuming they
get a full eight hours of sleep).

Obstructive events (OSA), which are very short-
lived, can affect any stage of sleep. They’re most
common in Stage 1, Stage 2, and REM sleep. That’s
why it’s common for people to not remember apnea
events, which means they may not know they have a
problem until the symptoms are noticeable. We have
mentioned that central events are most common in
Stages 1 and 2 of sleep. In any case, can occur during
any stage.

Scientists say that the brain constantly monitors
the body’s status and adjusts heart rate, blood pres-
sure, breathing, etc. Blood oxygen levels can drop
when you stop breathing because of either apnea or
hypopnea. Scientists mention that the brain reacts to
blood oxygen drops (apnea, hypopnea) by triggering
a failsafe-like reflex, waking you up enough for you to
breathe again. Once you resume breathing, your brain
automatically tries to resume your sleep cycle. They
said that the apnea/hypopnea index (AHI) is the
average hourly number of apnea or hypopnea events
(times of breathing stops). The AHI is the main factor
determining the severity of sleep apnea. We divided
apnea into three types. Mild sleep apnea is a type of
apnea when a person has an AHI between 5 and 15
events per hour. Moderate sleep apnea is a type of
apnea when a person has 15 and 29 events per hour.
Severe sleep apnea is a type of apnea when a person
has up to 30 events or more times in an hour. That
means they stop breathing and/or wake up 240 times
or more during a full eight hours of sleep.

Apnea is a very dangerous pathological condition
that leads to a decrease in air intake, which disrupts
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sleep, develops cardiovascular diseases, and disrupts
hematopoiesis. Patients with apnea have constant
fatigue, nocturnal hypertension, narcolepsy, myo-
cardial hypertrophy, nocturia, or enuresis. These
processes lead to decreased mental activity, constant
irritability, microsleep, and cardiovascular diseases
(hypertensive disease, stroke, myocardial infarction).

Today, various approaches exist for treating sleep
apnea, depending on the specific type (OSA, CSA)
and its severity (inild, moderate, severe). While none
of these methods offer a cure, they can help prevent
apnea events or lessen their frequency and severity.

A combination of treatments should be a part of
your daily (or nightly) routine. That can ultimately
reduce or even eliminate sleep apnea’s effects on your
life for as long as you use these treatments. Treatment
is divided into conservative and surgical. In conserva-
tive treatment, we have weight loss, adaptive ventila-
tion devices, oral appliances (mouthpieces, myofunc-
tional devices), nerve stimulators, and medications
(CSA only). They can typically improve obstructive
sleep apnea or resolve it. In surgical methods, we have
somnoplasty (that is used to reduce soft tissue around
the upper parts of your windpipe), tonsillectomy/
adenoidectomy, uvulopalatopharyngoplasty (UPPP),
jaw surgery, and SARPE. It is important to remember
that if the cause of apnea was identified, this condi-
tion could be cured. And it is not only possible to
reduce the number of attacks and alleviate clinical
symptoms.

We should treat apnea only after determining the
cause. Often the etiological factor is dental pathol-
ogy. Such patients are referred to an orthodontist
and a gnathologist. Among the etiological factors
are the underdevelopment of the upper jaw and as a
result (class IIT), narrowing of the lower nasal pas-
sages, development of class IT occlusion, reduction
of the bite height, and as a result, distalization of
the lower jaw and reduction of space in the oral cav-
ity for the tongue, abnormal position of the tongue
during atypical swallowing. In patients with atypical
swallowing, a tongue, while relaxing, keeps pressing
backward on the windpipe while the patient sleeps,
which is one of the ways that obstructive sleep apnea
happens. Obstructive sleep apnea happens when
soft tissue, especially around the oral cavity and
jaw, presses downward on your windpipe. Special
myofunctional devices like Froggymouth can help
to “teach” the tongue to hold in a position that keeps
pressure off your windpipe. This device helps preven-
tion of pushing the patient’s tongue slightly forward
when he breathes while sleeping. Fellus Patrick and
Lecendreux Michel studied the effect of active labial
therapy in children with neurological disorders, who
usually have articulation, tongue position, and swal-

6/2024 CYHACHA CTOMATOJIOr4A

lowing disorders [4]. Therefore, it is worth studying
the need for myofunctional therapy in patients with
OSA, who have similar symptoms to patients with
neurological disorders.

The purpose of the study
Increasing the effectiveness of complex treatment
of patients with OSA.

Research methods

Clinical examination methods were carried out on
15 people in the comparison group aged 15—17. These
are patients without apnea, cardiovascular, or endo-
crine pathology, dental and jaw anomalies, oral habits,
and normal swallowing. 34 persons aged 15—17 with
sleep apnea were examined and treated.

A clinical examination was conducted, where an
external oral examination, determination of the way
of swallowing and breathing, and determination of
the state of the temporomandibular joints were an
important point. All patients were assessed for anxi-
ety and STAI tests [13]. Patients were given a secret
questionnaire to identify stressful factors that affect
the body. Diagnosing sleep apnea usually involves
asking questions about symptoms and history. If we
suspect sleep apnea based on a patient’s symptoms
and answers, we'll likely want our patients to undergo
testing for sleep apnea.

The results of the cephalometric study were eval-
uated and compared with the results of the clinical
examination.

All patients underwent determination of mouth
breathing, functional respiratory test, nasal breathing,
and airway patency were studied, and the condition
of the palatine tonsils, tongue position, and swallow-
ing type were determined. There are patients with
existing nasal breathing, but they have developed an
oral habit—mouth breathing or hidden mouth breath-
ing. They are the risk group for developing sleep
apnea in the future. Often, such patients are unable
to independently overcome mouth breathing, so it is
necessary to help the patient’s brain develop an alter-
native type of breathing. The orthodontist comes to
the rescue with myofunctional devices Froggymouth
(France).

All patients were treated with fixing appliances
such as Hyrex and MARPE with support on TAGs
and bracket systems. Patients in Group 1 (16 people)
received classical treatment for upper micrognathia.
Patients in Group 2 (18 people) received treatment
supplemented with a myofunctional device Froggy-
mouth (France).

Before treatment and at the stages of complex
treatment, all patients underwent radiological exam-
ination methods to confirm the diagnosis and deter-
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Fig. 1. Fixing the Froggymouth device to the patient’s lips

mine the position of the tongue, branches of the lower
jaw, and transverse dimensions of the upper jaw[19].

The doctor selects the patient’s device according
to the lips’ linear size. 3 sizes of Froggymouth have
been developed (S, M, L). Choosing a size smaller
than the linear size of the lips at rest is recommended.
The device prevents the action of the facial nerve
and, in turn, the contraction of the m. labio-mentum,
m. jugal during swallowing. Clamping the facial nerve
allows its antagonist—the trigeminal nerve—to work,
which controls the respiratory centers in the pons seg-
ment through its sensory nucleus. Thus, nasal breath-
ing is restored [5]. Labial therapy consists of work at
home and in the clinic. At home, the patient fixes the
device on the lips in a sitting position for 15 minutes
2 times a day, 1—1.5 months (Fig. 1).

In the clinic, the patient goes through three stages
with the doctor. In the first stage, the orthodontist
must help create a motor image of the height of the
m. stiloglossus, the muscle that raises the lingual
dome, and ensure the formation of a vacuum in the
oral cavity during swallowing. The procedure is as fol-
lows: the doctor takes a mirror and lightly presses on
the V-section of the tongue and forces the patient’s
tongue to fight against the mirror (Fig. 2a). Repeat

a

3—4 times. Remember that this exercise is for clinical
use only.

An alternative version of this exercise can often
replace it. It consists of pressing the index finger on
the floor of the mouth and simultaneously asking the
patient to swallow saliva. It is designed to “engage
the tongue in the swallowing act in rise to the pal-
ate and ensure the formation of a vacuum in the oral
cavity (Fig. 2b). When the patient is at “stage 1,” we
move on to olfactory exercises, or in other words, per-
fume exercises. They are designed to help the patient
move to the next stage and achieve the correct
swallowing and nasal breathing pattern. The doctor
should not be satisfied with just the neuromuscular
response. To accomplish this, we need three bottles
of perfume. We prefer essential oils. The labels on the
bottles must be removed or glued. All bottles must be
the same in color, shape, and size. The patient is given
one smell to smell. The doctor moves the bottles, and
the patient tries to find the aroma. The exercise can
be made more difficult by adding aromas. The exer-
cises can be repeated outside the clinic to improve
the previously programmed positioning with Froggy-
mouth for faster results.

To understand whether we have achieved the
desired result, we proceed to the third stage of exer-
cises, which aims to inhibit old dysfunctional schemes.
This is important for achieving the durability of the
result and understanding whether labial therapy has
given the desired result. The patient is asked to count
with his lips with clenched teeth from 1 to 20. Then,
repeat the same count from 1 to 20, clicking his teeth
between each number. The doctor needs to pay atten-
tion to the position of the patient’s tongue: does he
not strive to pass the dental barrier, does he perform
the swallowing function and remains in place. Only
when the patient articulates with his lips and swal-
lows saliva, raising his tongue to the palate, can labial

”
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Fig. 2 (a, b). Exercise for normalizing the position of the tongue
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therapy be completed. Fellus Patrik believes this is
the final stage of treatment, after which the patient
can reduce active Froggymouth treatment to 1-2
times a week for 15 minutes.

Research results and their discussion

The results of the study indicated that all chil-
dren, according to the results of STAI tests, have an
anxiety state of more than 45 points, which indicates
a high level of anxiety. The results of the question-
naire indicated that 15 children (93.7%) of Group 1
and 17 children (94.4%) of Group 2 live in a state of
chronic tension. All patients had a primary diagnosis
of sleep apnea stage middle. Patients indicated symp-
toms: snoring, waking up repeatedly in the middle of
the night, needing to go to the bathroom (nocturia)
or bedwetting (enuresis), frequent arm or leg move-
ments while asleep, sleeping in unusual positions or
sleeping with their neck extended, reflux (heartburn)
or night sweats, feeling tired or even exhausted when
waking up, commonly feeling of exhausted, daytime
sleepiness this can cause (studying or other activi-
ties), mood changes (depression and anxiety), head-
aches, especially when waking up, disruptions in brain
function (memory loss, trouble concentrating or other
brain-related issues), hyperactivity or trouble focus-
ing or performing poorly in school. This can look like
symptoms of attention-deficit/hyperactivity disorder
(ADHD).

A mandatory stage of complex treatment was the
conscious elimination of the bad habit and activat-
ing massage of the facial muscles. In the presence of
upper micrognathia or crossbite, non-removable pal-
atal structures (Hyrex, MARPE) were used, which
are TAGs with the subsequent use of a bracket sys-
tem. The length of the TAG and the area of its fix-
ation were determined after scanning the upper jaw
and processing the scan together with the results of

6/2024 CYHACHA CTOMATOJIOr4A

computed tomography of the upper jaw and para-
nasal sinuses in the OnyxCeph3 computer program
(Fig. 3). A mandatory stage of complex treatment
was the conscious elimination of the bad habit and
activating massage of the facial muscles. In the pres-
ence of upper micrognathia or crossbite, non-remov-
able palatal structures (Hyrex, MARPE) were used,
which are TAGs with the subsequent use of a bracket
system. The length of the TAG and the area of its fix-
ation were determined after scanning the upper jaw
and processing the scan with the results of computed
tomography of the upper jaw and paranasal sinuses in
the OnyxCeph3 computer program (Fig. 3).

Hardware maxilla expansion with additional sup-
port on TAGs the jaw provides bony expansion, not
dentoalveolar tilt (Fig. 4). This is especially import-
ant for patients with OSA and increased lower airway
volume. The active phase of treatment was continued
with braces (Fig. 5).

Cephalometric indicators diagnosed an increase
in the upper jaw size in the transverse plane. This
increase is caused by bone expansion, not the dentoal-
veolar inclination of the teeth (Fig. 6, 7).

For patients in Group 2, the main treatment was
supplemented with myofunctional therapy to normal-
ize the tongue’s position and the type of swallowing
and eliminate hidden mouth breathing. The majority
of patients in this group (13 people (72.2%)) after
10 weeks moved to “stage 1,” while patients in group
1 remained at “stage 0.” 6 months after the start of
complex treatment, patients in group 2 (16 people
(88.9%)) moved to “stage 2,” two people (11.1%)
moved to “stage 1” after 10 weeks. Patients in group
1 remained at “stage 0.” Patients in group 2 indicated
normalization of sleep, snoring reduction, nocturia,
and enuresis. These positive changes indicated an
improvement in the quality of life of our patients and
an increase in success and improved mood.

We believe that most oral habits,
or the child’s inability to develop a
permanent adaptive type of swallow-
ing, such as the position of the tongue
at the bottom of the mouth, are asso-
ciated with the state of the nervous
system and stress factors surrounding
the patient.

Scientists have gained significant
insight into the molecular biology
of long-term memory storage at the
synaptic level over the past half-cen-
tury. In recent years, we have gained

Fig. 3. Visualization
of TAGs fixation areas
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Fig. 4. Patient V., 15 years old. Diagnosis: upper micrognathia, oral habit (atypical swallowing), OSA.

a — before treatment; b — 10 days after HYREX fixation.

insight into how long-term memory tracing is main-
tained and the cellular mechanisms of synaptic con-
solidation [1]. Okuno H. (2019) explains the mech-
anisms of learning and memory. Because most of our
knowledge and skills are not innate but acquired, we
can influence the development of new skills. [18].
The use of labial therapy helps the doctor to actively
influence the primary type of swallowing, tongue
position, and mouth breathing in patients with airway
patency. For orthodontists, normalization of tongue
position is significant. Myofunctional therapy with
Froggymouth is especially important in patients with
OSA, where the main factor is dental pathology, not
changes in other organs and systems.

The results of our study show
the effectiveness of the labial ther-
apy technique developed by Fellus
Patrick [5], as (88.9%) moved to

“stage 2” and developed an adaptive
type of breathing and normalized
swallowing. The results of a clinical
and cephalometric study confirm
the change in the tongue’s position
in patients during complex therapy,
which is necessary to ensure the
patency of the upper respiratory
tract during sleep.

As a result of cephalometric
research, the presence of compen-
satory mechanisms of the dento-
facial system on the side opposite
to the action of the traumatic fac-
tor, particularly the tongue, was
revealed. The research results for
most characteristics indicated pos-
itive dynamics toward normalizing
the research indicators (p>0.05).
The clinical and laboratory study
results show the effectiveness of
using Froggymouth devices in the
complex treatment of sleep apnea.
In patients with upper microg-
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Fig. 5. Patient V., 15 years old. Diagnosis: upper
micrognathia, oral habit (atypical swallowing), OSA. 3
month after braces fixation.

Fig. 6. Patient V., 15 years old. Diagnosis: upper micrognathia, oral habit
(atypical swallowing), OSA. Cephalometric indicators before maxillary
expansion a — transverse indicators, b — state of the palatal suture.

Fig.7. Patient V., 15 years old. Diagnosis: upper micrognathia, oral habit
(atypical swallowing), OSA. Cephalometric indicators 3 month after
maxillary expansion a) transverse indicators, b) state of the palatal suture.
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c R
Fig. 8. Patient V., 15 years old. A tongue in the beginning of treatment (4, b) and 6 months after complex treatment with
the Froggymouth device (¢, d)

nathia, an increase in the transverse parameters
of the upper jaw at the level of the molars and an
increase in the F angle during SARPE and normal-
ization of the tongue position were achieved. We
believe that 3D cephalometric examination should
be included in the basic diagnostic methods of sleep
apnea associated with pathology in the maxillofacial
region to determine the position of the tongue, the
patient’s bite height, and the transverse dimensions
of the upper jaw. We must remember that OSA has a
set of important consequences for children: growth
and weight loss, changes in facial configuration, and
permanent learning problems. In adults, apnea leads
to impaired quality of life, danger while driving, obe-
sity, and cardiovascular disease.

Considering the criminal law aspect in treating
sleep apnea patients is also necessary. Making an
incorrect diagnosis, appointment of incorrect treat-
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ment, carrying out medical procedures in violation of
established rules, use of substandard or expired med-
icines, and improper maintenance of medical records
can lead to serious consequences for the health and
life of the patient. In this case, it is necessary to con-
duct a forensic medical examination to establish the
presence or absence of the doctor’s actions regarding
the composition of the criminal offense under Art. 140
of the Criminal Code of Ukraine, “Improper perfor-
mance of professional duty by a medical or pharma-
ceutical worker.”

Conclusions
1. Sleep apnea is a widespread condition that dis-
rupts a person’s sleeping breathing. That causes a per-
son to wake up just enough to breathe, interrupting
their sleep and keeping them from feeling rested. Over
time, sleep apnea can lead to serious complications in
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children. The goal of treatment is to correctly diag-
nose and eliminate the etiological factor. Only then
will the patient improve their quality of life and ensure
the normal functioning of all organs and systems.

2. Our study indicated that often, the type of bite,
the condition of the muscular system, and the posi-
tion of the tongue are the cause of the development of
OSA in children. Stress factors in which the patient
lives stimulate the progression of harmful oral habits
and are often a trigger in the development of patho-
logical bite, abnormal tongue position in the oral cav-
ity, and, in turn, the development of OSA.

3. The treatment plan should be etiopathogenetic
because without eliminating the etiological factor,
the patient will not receive the desired therapeutic
effect and will have a relapse of the pathology. In the
case of night apnea, impaired swallowing, abnormal
tongue position, and hidden oral breathing, myo-
functional therapy should be included in the complex
treatment. Labial therapy with Froggymouth aims to
form new swallowing skills and the tongue’s position
in the oral cavity at rest. The clinical and laboratory
study results show the effectiveness of using Froggy-
mouth devices in the complex treatment of patients

with dentofacial anomalies on the background of
night apnea.

4. The clinical and laboratory study results show
the effectiveness of using Froggymouth devices in the
complex treatment of sleep apnea. The study results
for most characteristics indicated positive dynamics
toward normalizing the research indicators in the 2nd
group of patients (p >0.05).

5. A 3D cephalometric examination confirmed
the results of the clinical examination. They indi-
cated the relationship of facial skeletal anomalies to
children’s development of the upper respiratory tract
and apnea. As a result of the cephalometric study,
the presence of compensatory mechanisms of the
dentofacial system on the side opposite to the action
of the traumatic factor, particularly the tongue, was
revealed.

6. We believe that 3D cephalometric examina-
tion should be included in the basic diagnostic
methods for sleep apnea associated with pathology
in the maxillofacial region. This examination would
determine the position of the tongue, the patient’s
bite height, and the transverse dimensions of the
upper jaw.
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Bukopcranus miopyHkiionaasaoro anapary Froggymouth y KOMIIeKCHOMY JIiKYBaHHi MaIi€HTiB
3 HIYHUM alHoe
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4 HaBuasbHO-HAYKOBUi iHCTUTYT TIpaBa iMeHi KHA3s1 Bosoaumupa Bemkoro, MixkperionanbHa akaaeMist yIpaBiiHHs
IepcoHaoM, YKpaiHa

Merta pocnigxeHHs. MMigBuiLeHHA eGeKTUBHOCTI KOMMIEKCHOTO NiKyBaHHA NALiEHTIB 3 HIYUHMM anHoe.

MeTogu gocnigxeHHs. MpoBeaeHi KNiHiYHi MeToau obcTeXXeHHs 15 0cib rpynu NopiBHAHHA 6€3 HIYHOTO anHoe, CepLEeBO-CYANHHOT,
€HAOKPUHHOI naTonorii, 6e3 3yboLlenenHux aHoManii, WKiZIMBUX 3BUYOK Ta HOPMaNIbHUM CMOCOOOM KOBTaHHA Ta 34 0Cib i3 HiYHUM
anHoe Bikom 15-17 pokis.

MpoBogunu KniHiuHe 06CTEXEHHS, 1é BAK/IMBMM MOMEHTOM 6Y/10 30BHILUIHHOPOTOBE 0OCTEXXEHHS, BU3HAUEHHS CMOCOOYy KOBTaHHSA Ta
[MXaHHA, BU3HAYEHHA CTaHy CKPOHEBO-HVKHbOLLENENHNX Cyrno6is. XBOPUM NPOBOAUIMN TAEMHE aHKETYBaHHA 3 METOI0 BUABJIEHHS
CTPEeCOBX YNHHWKIB, AKi BMINBAIOTb HA OPraHi3m, Ta aHKeTYBaHHH, LOAO BUABEHHA CUMMHOMIB HiYHOTO anHoe. OUiHIoBany pesynbTati
LepanomMeTprUHOro AOCAXKEHHS Ta MOPIBHIOBANM iX 3 pe3ynbTaTamm KNiHIYHOTO 06CTEXEHHS.

HaykoBa HoBU3Ha. Pe3ynbTtatin KniHiYHOrO Ta LedanoMeTpMUYHOro JOCNiAXKEHHSA NiATBEPAXKYIOTb 3MiHY MONOMEHHA A31Ka Y MaLieHTiB
| rpynn y npoueci KomnnekcHoi Tepanii, Wo HeobXxiaHo 415 3ab6e3neyeHHs NPOXiAHOCTI BEPXHIX AMXaNbHUX WIIAXIB Mif Yac CHY Y MaLjieHTIB
3 HiYHVM anHoe, AKUM fiKyBaHHA 6yno AonoBHeHo anapatom Froggymouth (OpaHuis).

BucHoBKu. Hale gocnifkeHHs nokasano, Lo Y NawjieHTiB 3 HiYHUM anHoe BikoM 15-17 pokiB iarHOCTOBaHO 3MiHV 3i CTOPOHM 3y60-Lue-
NenHoro anapary, Wo XapakTepr3yBanocs 3ByeHHAM BEPXHbOI Lenenu y caritanbHii Ta TpaHCBep3anbHin NnoLwmHi. BBaxaemo, wo
nnaH nikyBaHHs MOBUHEH OyTu eTionaTtoreHeTNYHUM. MiodyHKLiOHaNbHi anapatu, HanpaeeHi Ha GOPMYBaHHsA HOBUX HABUYOK KOBTAHHH,
MOMNOXEHHSA A3M1Ka, Ta CMiBNpaLA MiX nikapeM Ta NaLi€eHTOM 3 ypaxyBaHHAM YCix eTaniB fabioTepanii NOBUHHI BKOYATUCA A0 KOMIJIEK-
CHOTO JIIKyBaHHA A1 YCYHEHHA 3MiH MONOXEHHA A3MKa Y NALEHTIB 3 HIYHUM anHoe.
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Maxauneuv Hamanis — xanoudam meduunux nayx, douenm xagpeopu mepanesmuunoi cmomamonozii, leano- Dpanxiecokuil
nayionanvuil meduunuil yrisepcumem, eyn. lanuyvka, 2, m. Ieano-Opanxiscvk, Yipaina, 76008. email: makhlynets11@yahoo.com
ORCID: https.//orcid.org/0000-0002-1199-8086

Dennyc Hampix — xoruwniil npaxmuxyiouui kKoncyavmanm Hopital Robert Debré. Konuwmnii cydosuii excnepm Cour d’Appel
de Paris, @panuyis

Ihopux Mapxian — xanoudam meduunux nayx, doyenm xapedpu xipypeii nicrsouniomnoi oceimu, leano-Pparkiecvrozo
HAUIOHALHO020 MeOuuno20 yHisepcumemy, Ieano- Dpanxiscvk, Yipaina
ORCID: https://orcid.org/0000-0002-6065-831X

Koxowixo Mupocnasa — Hasuanvno-nayxosuil incmumym npasa imeni kusss Borodumupa Benuxozo, Mixcpezionanvna
axademist ynpasiinmus nepconaiom, Yepaina

Cmamms: nadiiiwmna 0o pedaxuii 11.11.2024 p. — npuiinama oo opyxy 09.12.2024 p.

6/2024 CYHACHA CTOMATOJIOr4A 101



