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FEATURES OF MASTERING PRACTICAL SKILLS BY
STUDENTS DURING THE COVID-19 PANDEMIC USING
SIMULATION TRAINING METHODS

ABSTRACT:

Observed the mastery of practical skills, as competencies for compiling OSCE (Objective
structured clinical examination), by 6th year students and interns of various specialties in Odessa
national medical university (Ukraine). Practical skills were performed on realistic simulation
mannequins. The difference in outcomes was based on different learning conditions during the
period of changing quarantine restrictions due to the COVID-19 pandemic in The Whole World. The
results of observations were evaluated by the following parameters: time spent performing
practical skills (in seconds) and the score (in marks) obtained by checklist. The final results testified
a crucial part of the offline mode in mastering practical skills as competencies for compiling an
Objective structured clinical examination, and the possibility of organizing theoretical learning
processes in the online-form with obtaining certain positive results.

INTRODUCTION.

Because of the development and widespread of the COVID-19 pandemic
around the world, and the need to continue the educational process at both
undergraduate and postgraduate levels, many universities and other
educational institutions have undergone changes in the educational process
[1, 2]. Thus, according to the Resolution of the Cabinet of Ministers of Ukraine
"On prevention of the spread of coronavirus COVID-19 on the territory of
Ukraine” Ne 211 from March 11 year 2020. Letter from the Ministry of
Education and Science of Ukraine Ne 1/9-154 from March 11 year 2020. Letter
from the Ministry of Healthcare of Ukraine Ne 22-04/7148/2-20 from March
12 year 2020, Order of the Ministry of Education and Science of Ukraine
Ne 703/23235 from April 12 year 2020 “On approval of the Regulations on
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distance learning” and “Regulations on the organization of the distance form
of the educational process at the Odessa National Medical University from
march 13 year 2020”7, During the Simulation Medicine cycle, a distance
learning form for 6th year students (medical, pediatric and international
faculties) and interns of all specialties was developed and implemented using
the Microsoft Teams platform [3]. It should be noted that one of the main
missions of the cycle is training aimed at identifying and assessing the
acquisition of clinical skills by students and interns [4] and their acquisition of
professional competencies - for the successful completion of OSCE (Objective
Structured Clinical Examination).

OSCE can provide a more accurate assessment of clinical competence
compared to the traditional approach to evaluation in clinical trials, and the
outcome of the assessment depends less on the specific examiner and the
standardized patient.

The use of checklists in compiling OSCE provides a more objective
assessment of the practical skills as competencies [5, 6, 7]. In recent decades,
there has been a steady exponential increase in the use of OSCE for
undergraduate and postgraduate examinations worldwide [5].

Despite this, there are both advantages and disadvantages in OSCE [5].

Advantages are:

1. Validity, which is the degree where the content of the test allows you to
assess the skills that students have mastered and/or are subjects to
assessment.

2. Reliability. Usually, the more stations with different practical skills within
the OSCE, the higher the degree of reliability of its results and the validity of the
assessment.

3. Practicality and feasibility. Feasibility can be defined as the degree of
practicality of the evaluation method.

4. Flexibility. The flexibility of OSCE as a method of assessment allows it to
be widely used in different disciplines and at different stages of medical
education.

5. Fairness of assessment. This is a characteristic of the assessment
method, which demonstrates the lack of impact on the result and
discrimination of students to be assessed.

6. Impact on learning. OSCE can have a positive impact on the educational
process because it stimulates studying.
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Disadvantages are:

1. During OSCE, the student's ability to examine the patient holistically is
not tested. Students' knowledge and skills are assessed as separate
competencies.

2. Costs and the need to involve a significant number of organizers and
examiners, specially prepared for this exam.

Stress for students who were not familiar with the method, so there is a

need to use this method not only for the final but also for the current
assessment.

MATERIALS AND METHODS.

During the COVID-19 pandemic and official quarantine restrictions, classes
with different groups of students (students and interns) were conducted under
different conditions. Depending on the period of quarantine restrictions,
students' classes were divided into either completely online or hybrid. During
the hybrid type of classes, students had the opportunity to practice some
practical skills on their own, as well as they had an opportunity to pass a
differential test offline, in compliance with all official quarantine requirements
during a pandemic.

To assess the effectiveness of different types of training, a practical skill
that was chosen - cricothyrotomy [8, 9], and the results of 99 students and
interns were processed. Cricothyrotomy is a rarely used procedure in real life
yet a lifesaving manipulation and it is being done during very emergency
conditions, therefore it is a very difficult practical skill to master.

That is why it was implemented in the curriculum of all senior students and
interns of all specialties in Odessa National Medical University [10, 11, 12].

SimulLab's Surgical Trauma Training Manikin (SKU: TM-5138) was used for
mastering and assessing practical skills. It is a high quality simulation
mannequin that could be used in Simulation-Based Medical Education for all
students, interns, residents, and medical doctors [13, 14].

The following emergency medical procedures could be performed with the
help of this mannequin:

1. Chest Tube Insertion (Otherwise known as Pleural Drain, Thoracic
Catheter, Chest Drain, Intercostal Drain or Tube Thoracostomy);

2. Cricothyroidotomy (or Cricothyrotomy), Tracheostomy;

3. Needle Decompression, Pneumothorax;

4. Pericardiocentesis;
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5. Diagnostic Peritoneal Lavage (DPL) or Diagnostic Peritoneal Aspiration
(DPA);

6. IV Cutdown and more.

Groups of students and interns were divided according to the above criteria
into 4 groups:

1. A group of 6th year students - 22 people, whose practical skills classes
were conducted online, but the differential test was taken offline with help of
the mannequin.

2. A group of 6th year students - 25 people who were present in class only
on the day of practical skills (and on all other days’ classes were held online),
and passed a differential test offline.

3. A group of interns in specialty - "Orthopedics and Traumatology" - 23
people who came to classes, and according to the Educational Program have
a credit form of the cycle, i.e. performed practical skills immediately in class
and do not have a differential test.

4. A group of interns in specialty - "General Dentistry" - 29 people who
underwent a cycle under the same conditions as the 3rd group.

The results were evaluated according to the following parameters:

1. The score was obtained on a traditional 5-point scale using checklists.

2. Time spent performing a practical skill in seconds.

Statistical criteria used included parametric and nonparametric analysis
methods: One-way ANOVA + test Newman-Keuls and Kruskal-Wallis ANOVA +
Median test.

THE EVALUATION OF MASTERING THE PRACTICAL SKILL

ACCORDING TO TRADITIONAL 5-POINT SCALE.

Applicants of the 1st group (6th year students - 22 people) received an
assessment result of 21.4 % lower in the differential test than students of the
2nd group (6th year students - 25 people), in which both classes and
differential test were conducted offline (P<0.05).

Also, 1 group received an assessment result of 23.2 % lower compared to
3 groups (interns in the specialty "Orthopedics and Traumatology" - 23 people),
who received an assessment immediately in class, without prior training
(P<0.05).

At the same time, there was no significant difference between groups 2 and
3 in obtaining a practical skill score - 2.35 % (P>0.05).
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The result of group Ne 4 (interns in "General Dentistry" - 29 people) was
interesting, it was 10.4% higher than group Ne 1, and lower than groups Ne 2
and Ne 3 by 12.3% and 14.3%, respectively (P<0.05) (Table 1).

Table 1
Indicators of results of observation groups according to the received estimations.
(results are presented as mean  standard deviation)

No Number of Observation
- Observation groups students and parameter:
interns 5-point scale
1. |6th year students 22 3.27 £ 0.45*
2. |6th year students 25 4.16 + 0.62#
Interns in the specialty
. 2 4.26 + 0.62#
3 "Orthopedics and Traumatology" 3 6+0.6
4 'I'nterns in the .speculalty 29 3.65 + 0.48*
General Dentistry

Note: *-P<0.05 for all other groups; #-P<0.05 related to groups Ne 1 and Ne 4, and P>0.05 related
to groups with #. (ANOVA method + Newman-Keuls test).

Based on the results, it can be seen that interns in the specialty
"Orthopedics and Traumatology" (group Ne 3) received the highest score as well
as 6th year students (group Ne 2), who had the opportunity to practice practical
skills before assessment.

At the same time, the lowest score was received by the group Ne 1 - 6th year
students, who did not have the opportunity to master the practical skills during
classes, as their classes were conducted online at that time, because of
quarantine restrictions.

THE EVALUATION OF MASTERING THE PRACTICAL SKILL
ACCORDING TO TIME SPENT PERFORMING A PRACTICAL SKILL.

The average value of the speed of practical skills in groups Ne 2 (6th year
students - 25 people) was the lowest, and differed from the highest value in
group Ne 4 (interns in the specialty "General Dentistry" - 29 people) by 30.73%
(P<0.05).

The results of groups Ne 1 and Ne 3 (6th year students - 22 people and
interns in the specialty "Orthopedics and Traumatology - 23 people) also differ
significantly from other groups and were 26.56% and 16.08% more than in
group Ne 2, and also differ from each other by 12.49% (P<0.05) (Table 2).
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Table 2
Indicators of results of observation groups according to time spent.
(results are presented as mean + standard deviation)

Observation
Number of
Ne . parameter:
Observation groups students and .
) time spent
interns .
(in seconds)
1. |6th year students 22 170.86 + 10.60
6th year students 25 125.48 £ 9.79

Interns in the specialty
. 2 149.52 + 16.41
s "Orthopedics and Traumatology" 3 95 6

Interns in the specialty
"General Dentistry"

Note: P<0.05 in all groups related to each other. (method Kruskal-Wallis ANOVA + Median test).

4. 29 181.13 £ 13.25

Thus, the obtained positive results in the speed of practical skills of group
Ne 4 (interns in the specialty "General Dentistry" - 29 people), can be explained
by the presence of existing experience in the clinic during the internship, as
well as previous classes in this practical skills in the 2nd year of study in the
cycle "Topographic Anatomy and Operative Surgery".

The biggest difference was observed between the groups of 6th year
students who had the opportunity to practice the skill on a mannequin during
classes and attending the cycle and those who had online classes on this topic
without practical skills.

CONCLUSIONS.

The presence or absence of a relationship between the assessments
obtained and the time of the practical skill is subject to more detailed
consideration, and in this case it is impossible to draw unambiguous
conclusions.

The results show that, in addition to theoretical discussion and
demonstration of practical skills during online classes, the ability to practice
the skill of each student separately under the guidance and supervision of a
teacher is critical.

At the same time, online learning is very convenient and effective for
mastering the theoretical knowledge base, it can be implemented both during
quarantine restrictions, and in general to move partially to this type of training,
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namely: lectures - can be given in the form of videos (gives more free time for
lecturers for other scientific or medical activities) and online through online
platforms (Microsoft Teams, Zoom and many others); testing - conducting any
testing of students in online forms, the use of Google forms allows you to do it
for free.

In addition to reducing the risk of infectious diseases for both students and
teachers, another advantage is the reduction of travel time, i.e. increasing the
time for other types of studying for students and interns. Also for educational
institutions, an obvious advantage is the increase in the area of educational
premises for other types of educational and scientific activities.

Thus, we can analyze some specific conclusions based on the obtained
research data:

1. During obtaining the competence to master the practical skill in training,
especially for the compilation of OSCE, more important is the practical (offline)
training of this practical skill.

2. The more repetitions of a practical skill made by a student, the better
the assessment result of that student.

3. Online learning provides a significant theoretical basis for students, but
is not able to replace practical training and mastery of practical skills as
competencies for OSCE.

It is possible to restructure curricula in educational institutions, optimizing
all theoretical processes in the online form of education on a permanent basis,
and get a positive result in the form of reorganization of free space, saving time
and, especially, minimizing contact and reducing the likelihood of infection.
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PLYOMETRIC APPROACHES AND THEIR EFFICIENCY IN
SPORTS TREATMENT AND REHABILITATION

ABSTRACT:

The paper is devoted to conducting a comprehensive analysis of plyometrics as a relatively
new approach in training and rehabilitation that is becoming a must component of routine training
and recovery programs. The usefulness and efficiency of plyometric exercises were proved by many
scholars, trainers, athletes and therapists, the potential benefit that can be received from
plyometrics is assured by the specific physiological and nervous changes that can be noticed in
athletes while performing plyometric exercises which leads to further improvements in key physical
characteristics of athletes as strength, coordination, speed of reactions, skills and the level of
resistance. The conducted study has proven the importance of factors that can increase the
efficiency of plyometrics or reduce it if trainers, athletes and physiotherapists are not prepared
well, specifically regarding the consideration of previous injuries or other health issues of
individuals before starting the implementation of these techniques. Moreover, as plyometrics
includes a wide range of activities and they can be performed with different intensities it is possible
to develop different skills within the group of athletes depending on their needs, individual physical
characteristics, their previous training experience and past health issues, which makes this
approach appropriate in all sports and rehabilitation program.

INTRODUCTION.

Currently, methods and knowledge regarding training and rehabilitation are
constantly developing and going through modification to maximize their
efficiency and usefulness. One of the modern approaches that can reach this
goal is to combine the routine training and rehabilitation program with
plyometric exercises. Specifically, those changes can be seen at the terminal
stage of rehabilitation while preparing an individual for returning to an active
lifestyle or intensive training after previously obtained injuries. At the same
time, it was proved that including plyometric exercises in the training program
leads to an increase in key characteristics of an athlete as strength,
coordination, speed of reactions, skills and the level of resistance.
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in sports treatment and rehabilitation

As the concept of plyometrics is relatively new which means that its
theoretical and practical foundations are in the process of formation and
continuous modification to meet the needs and expectations of trainers,
athletes and physical therapists, etc. According to one of the comprehensive
definitions, plyometric exercise can be defined as “activity that involves and
capitalizes on the mechanisms of the stretch-shortening cycle to increase the
efficiency of force production at a joint or increase performance” [1].

Additionally, plyometric exercises as part of the rehabilitation process, as it
was proved, are highly efficient, but they should not be used at the early stages
of rehabilitation, instead, they should be implemented at the phase of return
to intensive training. As at the first stage of rehabilitation patients should be
able only to perform basic everyday activities without pain or swelling.
Moreover, to start highly intensive exercises patients should have almost all
range of motion, an appropriate base level of strength, endurance and
neuromuscular control to minimize the risk of injury/reinjury and be able to do
correctly plyometric exercise without feeling any discomfort [2].

The efficiency of plyometrics is proved by sports professionals, trainers and
physical therapists as this program of exercises leads to an improvement in an
athlete’s muscular and jumping abilities, which directly increases the level of
strength. As plyometrics can be used with different intensities, those exercises
can be efficient at different stages of rehabilitation or training programs.
Moreover, while implementing plyometric exercises its possible to modify their
intensity during the training session to meet the needs of patients or athletes
with different levels of physical readiness [3]. Also, plyometrics includes a wide
range of exercises which makes it easier for athletes, trainers and physical
therapists to organize the training in a way that will minimize the risk of burnout
and reduction in motivation. Moreover, plyometrics becoming more popular
among athletes as many exercises do not require any additional tools or
equipment. Besides having a positive impact on muscle strength and
endurance, those exercises stimulate and raise the metabolic rate, which leads
to weight reduction and heart rate recovery.

PLYOMETRICS AS A METHOD OF TRAINING AND ITS FUNCTIONS.

Plyometrics as an approach to training and treating injuries in sports include
strengthening exercises, jumps, bounding and hopping actions, which are
associated with an increase in muscles’ power as well as faster muscle
contractions. Moreover, these exercises make an eccentric muscle contraction,
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directly followed by a concentric contraction. Meaning that the muscle
contracts, while being lengthened during the eccentric phase.

It should be mentioned that during the eccentric contractions phase the
maximum amount of force is produced. So, at this phase, the maximum
amount of energy is created and will be stored by the elasticity of the muscle.
Therefore, a following concentric contraction should occur as soon as possible
to undertake the whole benefit of the previously stored energy in this stretch-
shortening sequence [4].

In general, all plyometric exercises have three main phases [5; 6]:

1. Eccentric, at which the musculotendinous unit deforms under the load
created by a rapid stretch. At this phase, kinetic energy is employed to generate
tension on the series elastic components of the muscle-tendon unit.
Meanwhile, it will lead to the stiffening of the tendon with an isometric pre-
contraction, directly followed by its mild eccentrical lengthening when the joint
angles vary.

2. Amortization, during this phase there is a shift from the eccentric to the
concentric phase. Meaning that at this phase the kinetic energy is given and
remains as elastic potential energy depending on the degree of tendon
stiffness or compliance. This process can be explained with the physics of the
loaded spring that is ready to bounce back. Depending on the duration of this
phase the relative elastic energy will be changed back into kinetic energy, which
will be used at the next phase of the exercise. At this phase, to ease the spring-
like tendon, muscles should be working isometrically.

3. Concentric, at this phase, the previously obtained and stored elastic
potential energy transforms back into kinetic energy while joining the related
conscious and reflex muscle contraction forces, which further leads to the
explosive movement of the system's center of mass in the applied direction.

Because of its functions, plyometrics is widely used in all types of sports and
games. There are three main types of plyometric exercises:

1. Involving depth jumping and box drops, bounding and hopping should
be used to train the forward motion;

2. Using medicine balls to improve power in the upper body, the exercise
includes two phases catching and throwing back the ball, at first, an eccentric
contraction is seen to control the motion and catch a ball, next, a concentric
contraction to throw it back;

3. Push-ups with additional movements like a clap to make it as a two
phases exercise, so, during the first phase, an eccentric contraction of the
chest muscles is done, directly followed by a strong concentric contraction to

14




- Chapter: Plyometric approaches and their efficiency
in sports treatment and rehabilitation

lift the body and clap.

Based on previously performed tests, potential effects of plyometrics can
be seen as changes in key characteristics of performance as peak power
output, jump performance, muscle volume, and ball throwing velocity. Also, the
study concludes that adopting biweekly plyometric exercises to the routine
training program positively affects the key physical features of athletes as
explosive actions, such as sprinting and jumping [7].

In the context of the plyometric training application, the risks of injuries
should be discussed as well, so because of its high explosive nature, the risks
of injuries are quite high. The risks can be prevented or minimized by assuring
that athletes are well trained specifically regarding their resistance strength.
Additionally, to avoid injuries plyometric training should be done once or
maximum twice a week when an athlete is not tired from previous training. For
the same reason, each training session should include the warm-up and cool-
down stages, also, the intensity of exercises should be increased gradually.

HEALTH CONSIDERATIONS.

Existing diseases should be considered before starting plyometric training,
especially in adults and youths. Specifically, weak health status like diabetes,
other illnesses will reduce the efficiency of youths and athletes’ performance
and the speed of their recovery. Thus, to minimize or avoid this outcome, all
health issues should be recorded and kept in the appropriate way to decide if
an athlete can start plyometric training.

Moreover, orthopedic factors are crucial while starting the training program
such as age, gender, physical maturity and, specifically, the level of previously
obtained experience in sports activities.

As was mentioned earlier, any previous injury will reduce the efficiency of
an athlete’s performance of the plyometric program. For individuals with
patellofemoral symptoms, it is forbidden to do any deep squats and knee
extensions with resistance. For instance, individuals with previous or current
anterior cruciate ligament insufficiency will need additional strength exercises
before starting a plyometric program, namely training sessions to strengthen
hamstrings and triceps, joint contraction programs. Additionally, post-surgery
individuals will have specific contraindications and accordingly require superior
consideration [8; 9].

Besides that, additional resistance training should be made to improve
eccentric strength and to prepare muscles and tendons for tension and
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stretching that occur during plyometric training. It is known that the more
trained the muscles are, the greater the shock absorbers [7]. It should be
mentioned that eccentric exercises done as a part of an individual working out
or rehabilitation program involve minimal energy and lead to an increase in
strength and power in athletes. Meaning that eccentric strength exercises have
to be included in training and rehabilitation programs for better performance
or recovery.

Other personal parameters are also significant as body weight and strength
ratios while considering starting a plyometric workout. It is recommended that
an athlete should be able to do a squat with weight 1.5 times greater than his
or her body weight to start a high-intensity plyometric workout. Based on this
parameter young athletes can lose the benefits obtained through the
implementation of plyometric exercises in their normal training as they are
lacking maturity or sufficient training background. The only solution that can be
seen here is to use low-intensity plyometric exercises to minimize the risks of
related injuries. These types of exercises will make athletes more efficient in
controlling the center of gravity, landing softly, changing direction faster,
meaning spending the shortest time on the ground. Moreover, a low-intensity
plyometrics program is usually seen as an ancillary workout for safer training
of the youth when it is done together with bodyweight resistance and landing
exercises, advances in eccentric strength [10;11].

In general, it should be mentioned, that the strength required to increase or
maintain the efficiency of performance can be trained by well prepared,
adequate, controlled and sophisticated resistance training exercises. As it was
proved, free weight lifting training develops the resistance needed to create
greater strength production, strength development potential and faster speed
of action.

PLYOMETRICS AS A METHOD OF REHABILITATION.

The significance of plyometrics as a method of rehabilitation is that it
involves a stretch-shortening cycle of muscles, which yields the reactive ability
of the muscles. For instance, repeated sessions of jumping or reactive drop
jumps will make muscles go through a phase of stretch before directly going
through a phase of reactive shortening, which is making this approach unique.
This two phases method stimulates two key physiological components as
proprioceptive reflexes and elastic properties of muscle. Specifically, those
components are crucial while an athlete is getting prepared to return to high
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intensity and/or power base training.

Regarding the effects of plyometrics as a method of rehabilitation the
following ones should be discussed [12; 13]:

1. Plyometric exercises help to determine an effective and safe return to
an active lifestyle or sports activities, reduce the risk of re-injury;

2. Plyometrics stimulates the formation of neuromuscular adaptations,
which are extremely important in optimizing and retrieving coordination and
control of the joints and muscles;

3. As the intensity and duration of actions are changing while having a
session of training it stimulates receptors in the muscles that are extremely
sensitive to any type of stretching and tension variations within the muscles;

4. During this type of training, the information on the length and tension
within muscles is transmitted between those structures and the central
nervous system which helps athletes to know the position of their joints and
the state of their muscles, moreover, it will make it easier for them to
coordinate themselves to change the position of the joints and muscles, reduce
the risk of re-injury while returning to sports activities.

Regarding the rehabilitation application of plyometrics for upper-body
injuries, it should be mentioned that using plyometrics for treating shoulder
injuries leads to an improvement of joint position sense and joint awareness of
an athlete. Meaning that the neural adaptations caused by plyometric sessions
are efficient and can reduce the length of the rehabilitation period. Mentioned
neuromuscular adaptations exactly adjust muscle coordination and upsurge
the involvement of motor units within the muscle. As a result, the pre-activation
and control of the muscles during high-intensity training and explosive
movements are advanced.

Additionally, talking about the lower-body injuries, plyometric sessions lead
to increased muscle activity. According to Zebis et al. [14], treatment sessions
force changes in the activity of the hamstring areas, hip adductors and
abductors, which minimize the bowing in of the knees during dynamic
movements. Also, implementing plyometric exercises stimulates changing
muscle activity and correcting any compensatory or dysfunctional joint
movements.

In general, establishing the direct connection between the brain and muscle
through neural adaptations improves the athletes’ awareness of the limb and
joint position, which will help to identify any incorrect or injury-prone postures
and limb positions. Being aware of variations in muscle activity, recruitment,
and coordination, together with the joint position sense, athletes can be more
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careful in detecting and preventing any injury-prone limb positions.

The obtained advancements in muscle activities also improve muscle pre-
activation and the co-activation of muscle groups, meaning that the athlete’s
muscles will be well prepared for explosive activities and groups of muscles
while working together will be highly productive. This type of activity stimulates
the development of the ability to restraint and control muscles and joints,
adjust joint positions while being involved in dynamic movements. As a result,
all those changes and developments will reduce the risk of re-injury by forming
and improving the ability to prevent injury-prone limb and joint positions, and
control the joints in dynamic movements, which advances the stability of the
joint.

Thus, taking into account all benefits of implementing plyometric exercises
as a part of a routine training or rehabilitation program it was possible to
identify the main effects and factors that can improve the efficiency of
plyometrics or reduce it (Fig.1).

Effects in
Rehabilitation

\/

Effects in Training

4

- Development of

strength;
- Stronger balance;
- Faster
reactions/reflects;
- Increase the efficiency
of other types of
training/programs.

Plyometric
exercises phases:

1. Eccentric
2. Amortization
3. Concentric

- Faster recovery of
injured;

- Physically ready return
to an active lifestyle,
intensive trainings;

- Minimization of risks
of reinjury.

Factors that influence the efficiency of plyometric programs:
- Appropriate planning and supervising;
- Well prepared place for trainings;
- Accurate determining the intensity of exercises;
- Combining plyometrics with routine trainings;
- Physical readiness of athletes;
- Considering the history of injuries in past.

Figure 1. Effects of plyometric exercises in training and rehabilitation.

Source: developed by the author.
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CONCLUSIONS.

This study shows that plyometrics is a relatively new approach to training
and treating individuals with injuries and thus requires a comprehensive
analysis from theoretical, historical and practical angles. Regarding the
implementation of plyometrics in the rehabilitation process, it should be
mentioned that plyometric exercises have to be used at the last stage of
physical recovery while returning to an active lifestyle and training. As it was
proved that adding plyometric exercises to the routine training or recovery
program leads to an increase in key characteristics of an individual as strength,
coordination, speed of reactions, skills and the level of resistance.

Besides having benefits of using plyometrics in training and rehabilitation
programs, there is a crucial issue on how to minimize the risks of injury/re-
injury. Among possible solutions are to ensure that athletes are well trained
specifically regarding their resistance strength; plyometric training should be
done once or maximum twice a week when an athlete is not tired from previous
training; each training session should include the warm-up and cool-down
stages; the intensity of exercises should be increased gradually.

While analyzing the impact of plyometrics in rehabilitation the following
effects were identified as it helps to determine an effective and safe return to
an active lifestyle or sports activities; reduces the risk of re-injury; stimulates
the formation of neuromuscular adaptations, which optimize and retrieve
coordination and control of joints and muscles; stimulates receptors in the
muscles that are sensitive to any type of stretching and tension variations
within the muscles; transmutes the information on the length and tension
within muscles to the central nervous system which helps athletes to know the
position of their joints and the state of their muscles; improves athletes’
coordination ability to change the position of the joints and muscles; reduces
the risk of re-injury while returning to sports activities.

Additionally, to expand the existing literature on plyometrics, studies of its
historical and methodological development and further modifications should
be done, as well as the studies regarding the comparative efficiency of
plyometric exercises as a part of training and rehabilitation programs.
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ABSTRACT:

The purpose of the work is to determine the level of functional state of the cardiovascular
system of children aged 11.12 years. Materials and methods. The study of functional indicators of
the cardiovascular system in children (128) of two age groups (11 and 12 years). Physiometric
parameters that characterize the functional state of the cardiovascular system, blood flow organs
- heart rate (heart rate, beats per minute), systolic (ATC, millimeters of mercury), diastolic (ATD,
millimeters of mercury) were measured directly. The Robinson's index was used as an indicator of
the functionality of the cardiovascular system. Determination of the adaptive potential of the
cardiovascular system was used as an integral indicator of the level of physical condition of
children. Research results. The percentage of those who are dominated by the sympathetic
nervous system and there is a shift towards sympathetic regulation in 12-year-old children is 13.3%
and 16.7, respectively. Of the total number of subjects in 11-year subjects can be found such a
large number (about 35.5% and 8.8% of students with sympathetic regulation and strong
dominance of the sympathetic system), which can further lead to reduced functional capacity and
the body. Indicators of the state of regulation of the cardiovascular system of children 11 and 12
years are at a level "below average". Comparing the percentage of schoolchildren in terms of
adaptation capacity in groups 11 and 12 years, it was found that the largest number in the
percentage of children with "unsatisfactory adaptation", which corresponds to unsatisfactory
adaptation to environmental conditions while reducing functionality, in the group of 12 years (76,
67%) The number of children with unsatisfactory adaptation among 11-year-olds is 44.32% less.
Conclusions. The results of the calculation of the Robinson index showed that in both groups of
children 11 and 12 years of age the functional capabilities of the cardiovascular system are at a
level "below average", and in children 12 years of age they are slightly lower. The average indicators
of adaptation potential of the first group of 11-year-old children indicate the stress of adaptation.
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In the second group of 12 years, the level of adaptive capacity decreases sharply, it corresponds
to unsatisfactory adaptation. The obtained research results are also a confirmation of the negative
dynamics of the functional state, reserves and regulation of the cardiovascular system in the
studied children. In order to improve the functional state of the respiratory system of
schoolchildren, it is necessary to reduce the impact of hypodynamics, the impact of health
technology, health programs.

INTRODUCTION.

Control, continuous assessment and monitoring of the current and previous
state of individual and group health is important for the use of effective health
technologies.

Early detection of deviations in the direction of reducing the functionality of
the cardiovascular system plays a role in preventing the occurrence of
pathologies of the cardiovascular system.

Now the level of stress is outstripping both those who are in the war zone
and those who are forced to move to another area, the country. Loss of loved
ones, constant fear of air strikes and shelling, loss of normal living conditions,
loss of a roof over your head, lack of basic things such as water and food,
warmth and the ability to sleep. People are experiencing the horrors of an
unexpected and terrible war with the aggressor country to varying degrees.
Stress and environmental factors have become the main causes of poor health
(injuries, injuries).

The main component of health is lifestyle.

Monitoring the condition of the cardiovascular system, including children,
makes it possible to use health-preserving technologies that increase the
body's resistance to environmental factors.

In recent years, before the COVID19 pandemic, there has been a negative
trend in the growth of cardiovascular disease in schoolchildren. This was
primarily due to information overload, stressful situations, modernization,
informatization, digitalization, hypodynamics, the trend of "fast food", as well
as the spread of bad habits.

These conditions lead to an increase in the load on the cardiovascular
system, which provides organs and tissues with oxygen and energy material.

After the COVID19 pandemic, the level of stress and hypodynamics only
increased. The level of motor activity, respectively, decreased sharply. Learning
has moved into the realm of online learning. The amount of time children began
to spend sitting in front of computer screens, phones or tablets has only
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increased, because distance learning involves working on the Internet
platforms Google Class, Zoom, search engines and outside classroom hours,
to perform independent additional tasks. Thus, we received a sharp decrease
in physical activity among children.

Decreased physical activity is an important factor in lagging behind in
physical development, memory impairment, decreased resistance and
endurance. It is known that optimal motor activity helps maintain and
strengthen the health of children [1, 2, 3]

In the structure of integrated health indicators, the "contribution" of physical
activity is 13.9 - 14.3%.

The issue of optimizing the level of motor activity of the population of
different age groups has been solved for decades by scientists of social
sciences, preventive medicine, genetics, sports medicine, pedagogical sciences.

Such “weak links” as insufficient physical activity at school, high duration of
sedentary behavior and lack of active forms of leisure do not allow middle
school children to reach the optimal level of physical activity [4].

The topical issue of general and age physiology is the study of health,
functional state of the cardiovascular system, the problem of timely and
objective assessment of current adaptive capabilities of children of different
ages, the allocation of conditionally critical periods of significant reduction of
such opportunities, the use of health and preventive measures aimed at
improving the adaptation of the child's body, maintaining and developing
health. [5, 6, 7, 8, 9, 10, 11, 12].

The purpose of our research is to assess the functional state of the
cardiovascular system and adaptive capacity in children 11, 12 years. The
study involves determining the characteristics of the cardiovascular system by
calculating the Robinson index (IR), its adaptive capacity (AP) and the level of
functional state of the circulatory system.

At present, studies of the state of health and the functional state of the
cardiovascular system are relevant

There is an active study of factors that negatively affect and are the triggers
of diseases: psycho-emotional stress, stress, malnutrition, high cholesterol,
lack of motor and physical activity [13, 14, 15].

MAIN PART.
The study involved 128 children aged 11, 12 years, who came on vacation
to the children's camp "Green Hill" Kharkiv region, Zmiiv district. The study was
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conducted in August 2019, in accordance with the ethical principles of medical
research conducted on humans.

Two groups of 11 and 12 years old were formed, including 40 girls and 28
11-year-old boys and 30 12-year-old girls and 30 boys.

Registration and testing of functional indicators of the cardiovascular
system of the subjects was performed according to the generally accepted
method, using standard devices. To characterize the results we used the
method of indices (Robinson index IR, Kettle index, index of the level of
functional state of blood circulation (LFS)) and gave an integrated assessment
of adaptive capacity according to the method of GL Apanasenko (1987) [15].

To assess the functional state of the organism used anthropometric
indicators, indicators of hemodynamics according to existing methods [12, 16].
We recorded the following indicators: body length (BL, cm) and body weight
(BW, kg), heart rate (heart rate, beats / min), systolic (SP, mm Hg), diastolic
(DP, mm Hg), Kettle's index, Robinson's index (IR), index of a level of a
functional state of blood circulation (LFS), adaptive potential (AP). Robinson
Index (IR) - characterizes the state of regulation of the cardiovascular system.
The method of standards with a key was used to interpret his data [16].

Statistical processing of the obtained data was performed using the
programs "Statistica 6.0 for Windows" and "Microsoft Excel". The arithmetic
mean (M) and the arithmetic mean error (+m), the significance of the difference
in indicators according to the Student's t-test were determined.

Analysis of the results of measuring anthropometric indicators in children
11 years old showed that they have an average average height (147.8 £ 2.25
cm). There is an above average body weight (38.5 + 4.6 kg). Indicators of
physical development of children 12 years old were characterized by the
average height and weight (respectively 154.1 + 5.8 cm, 41.6 + 3.8 kg).
Analysis of the results characterizing the harmony of body weight and height of
children in age and comparing them with the evaluation scale showed that the
absolute values of the Kettle index in both groups are on average as in 11-year-
old children (261.2 + 15.21 conventional units). conventional units) and in the
group of 12-year-old children (268.8 £ 9.92 conventional units). This indicates
that in boys and girls 11 and 12 years of age the physique is harmonious,
physical development is harmonious.

A comparison of similar data in the gender aspect, found no differences in
the Kettle index in girls and boys 11 years (girls 264.4 £+ 12.21 conventional
units, boys 264.3 + 9.42 conventional units) and 12 years (girls 264.9 + 12.92
conventional units, boys 272.7 + 21.14 conventional units) (p> 0.05) (table 1).
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Table 1
Indicators of body weight, height and Kettle index

of children 11-12 years (M + m)
Group (n) Height, cm Body weight, Kettle Index

kg
Girls 11 years old (48) 149+18,4 38,6+7,2 264,4+12,21
Boys 11 years old (20) 146,0+ 7,5 38,4 +10,5 264,3 +9,42
Girls 12 years old (30) 154,5+6,1 41,149,1 264,9+12,92
Boys 12 years old (30) 153,749,4 42,1+8,7 272,7+21,14

To determine the state of the cardiovascular system, heart rate, systolic and
diastolic blood pressure were measured. The results of determining the
functionality of the cardiovascular system of the subjects are shown in table 2.

Table 2
Indicators of the functional capabilities of the cardiovascular
system of children 11-12 years (M + m)
Group (n) Heart rate, beats per SP, mm Hg DP, mm Hg
minute
11 years (68) 80,745,222 109,4+2,34 71,2+2,56
12 years (60) 81,3+3,24 112,9+6,22 71,442,95

In the study of heart rate, it was found that the absolute values of heart rate
among the two groups in children 11 years of age were insignificantly (p> 0.05)
lower and amounted to 80.7 + 5.22 beats per minute. The heart rate, as an
absolute indicator of hemodynamics, in the group of 12-year-old children was
correspondingly higher - 81.3 + 3.24 beats per minute. Comparing with the age
norms of heart rate, it was found that in the first age group, 50 percent of
children had a heart rate above the age norm. An individual analysis of heart
rate indicators showed that in the second group, the percentage of children
with a higher than normal rate was 16.67 more (73.33% of girls and 60% of
boys aged 12). And in the first group of 11 years the percentage with a heart
rate above the norm is lower - 45% of girls and 57.14% of boys 11 years.

The data presented in table 2 showed that in the group of 11-year-old
systolic blood pressure was at the level of SP 109.4 + 2.34 mm Hg. In the
group of 12-year-old children systolic blood pressure was insignificantly
higher (p> 0.05) than in 11-year-olds and was higher than normal (SP 112.9
+ 6.22 mm Hg).
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Individual analysis of hemodynamic indicators of systolic blood pressure
showed that in 90% of 12-year-olds it is above normal and only 10% in normal.
There were slightly fewer children in the first group compared to the second
group with an above-normal SP (70.60%).

The situation is the same with diastolic blood pressure: 11-year-old
schoolchildren - DP = 71.2 + 2.56 mm Hg, then there is almost no increase in
12-year-old students - DP = 71.4 + 2 , 95 mm Hg. Individual age analysis of
diastolic blood pressure showed that almost 91% of children aged 11 years are
above normal, as well as almost 97% of surveyed children aged 12 years.

Compared with the age norms for boys and girls, it is shown that among 12-
year-old girls a higher percentage of those with systolic blood pressure is higher
than normal. With age, the number of children with high systolic blood pressure
increases (93.33% of girls and 86.67% of boys 12 years) (Table 3).

Individual analysis of hemodynamic indicators of diastolic blood pressure
showed that in most 11-year-old girls (95%) and 85.71% of boys it is above
normal and in 93.33% of 12-year-old girls and 100% of boys (Table 4).

Table 3
Gender systolic blood pressure
11 years 12 years
. Number 28 28
Girls
Above the % 70 93,33
norm Guvs Number 20 26
y % 71,43 86,67
. Number 12 2
Girls
Norm % 30 6,66
Number 8 4
Guys % 28,57 13,33
o ’ ’

Thus, it was found that the rate of SP in group Il is above normal and the
average value of SPin group | is also above normal. Indicators of diastolic blood
pressure DP in group Il are higher than normal, as in group I.

Table 4
Diastolic blood pressure by gender distribution
11 years 12 years
) Number 38 28
Girls
Above the % 95 93,33

norm Guvs Number 24 30

y % 85,71 100
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Table 4 (continued)

11 years 12 years
Girls Number 2 2
Norm % 5 6,66
Guys Number 4 0
% 14,29 0

One of the indicators of the functional state of the cardiovascular systems
in the state of relative rest is the Robinson Index (IR):

IR = heart rate * SP / 100, (1)

Where heart rate - pulse at rest, beats per minute; SP - systolic blood
pressure, mm Hg. It is noted that the lower the IR, the higher the maximum
aerobic capacity and, consequently, the level of physical health of the
individual.

In the study of the Robinson index, it was found that the absolute values of
the indicator in children 11 years are lower and amounted to 88.4 + 4.1
conventional units. In the group of children 12 years, the value was
correspondingly significantly higher (p> 0.05) - 3.5 conventional units (91.9 +
3.8 conventional units). It was found that in the first group of 11 years,
comparing the Robinson index with the rating scale, the indicators correspond
to a score of 2 points. It can be noted that the indicators of the state of
regulation of the cardiovascular system of children 11 years old are at a level
"below average". The same goes for the Robinson index of 12-year-olds.

The results of determining the percentage of schoolchildren by Robinson
index are shown in Table 5. It is shown that children with a harmonious ratio
between parasympathetic and sympathetic levels of regulation, the average
level of physical health in the 12-year group - 60%. However, there are no
children with a high level, dominated by the parasympathetic autonomic
nervous system. Comparing the percentage of schoolchildren according to the
levels of the Robinson index, it is shown that the number of children with a high
level of the Robinson index in the group of 11 years is, but insignificant - 14.7%.
These children are characterized by maximum aerobic capacity of the body,
which corresponds to a high level of physical health. AlImost 9% of 11-year-old
children with above-average physical health are characterized by
parasympathetic regulation of heart rate. Among 12-year-old children with
maximum aerobic capacity were not detected.

At the same time, sympathetic regulation of the heart and the dominance
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of sympathetic regulation are characteristic of 44.1% of 11-year-old children,
which is 14.1% more than 12-year-old children.

Table 5
Percentage distribution of students by levels of the Robinson index
Above Below
High average Average average Low
Age
Number, % | Number, % | Number, % | Number, % | Number, %
11 years 14.7 8.8 32.4 35.3 8.8
12 years 0 10 60 16.7 13.3

In general, in the sample of children aged 11-12 tested during the summer
holidays, the largest number of those with an average level of regulation of the
cardiovascular system - 45.3%. It should be noted 17.2% of students with
parasympathetic regulation and strong dominance of the parasympathetic system.

To determine the adaptive potential, the obtained indicators of resting heart
rate, diastolic blood pressure (DP), systolic blood pressure (SP), age, weight
and height were used. The adaptive potential of AP of the cardiovascular
system of children aged 11 and 12 years was determined using the formula
empirically, using the formula proposed by RM Baevsky [8, 17].

Table 6
Percentage distribution of students by indicators of adaptive potential
Satisfactory Stress Unsatisfactory Failure of
adaptation adaptation adaptation adaptation
Number, % Number, % Number, % Number, %
11 years 0 0 46 67,65 22 32,35 0 0
12 years 0 0 14 23,33 46 76,67 0 0

Comparing the percentage of schoolchildren in terms of adaptation
capacity in groups 11 and 12 years, it was found that the largest number in the
percentage of children with "unsatisfactory adaptation”, which corresponds to
unsatisfactory adaptation to environmental conditions while reducing
functionality, in the group of 12 years (76, 67%) (table 6). The number of
children with unsatisfactory adaptation among 11-year-olds is 44.32% less. Not
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found among both groups of subjects who have a satisfactory adaptation.
Satisfactory adaptation of the organism to environmental conditions is
observed at high or sufficient functional capabilities of the organism. Therefore,
according to the results of the study, no such age groups were found among
the surveyed data. The number of 11-year-old children with adaptation stress
is 44.32% higher than in the 12-year-old group (23.33%).

According to the results of research, the average adaptive potential of group
I children is 1.9 + 0.2 conventional units. This indicates the stress of
adaptation, the stress of adaptation mechanisms, in which sufficient
functionality is provided through the mobilization of functional reserves.
Determining the average indicators of adaptation potential, it was found that
in the second group the level of adaptation capabilities is significantly worse
(4.5 + 0.4 conventional units) (p <0.001) and corresponds to unsatisfactory
adaptation. Thus, with age, the adaptive capacity of 12-year-old students deteriorates.

Comparing the percentage of students by levels of functional status of the
circulatory system in groups, it is clear that the highest percentage of children in
both groups with a level of functional status of the circulatory system below average
(Drawing 1). In the group of 12-year-old schoolchildren, their number is 11.1% more
and is 70%. At the same time, there is also a smaller number of children in this
group with an indicator of the level of functional state of the circulatory system
above average (3.3%). And in the group of 11-year-old children the number of those
who have a level of functional state of the circulatory system above average, more
than 5.5%. It is noted that in both groups there are no examined with a high level
of functional state of the circulatory system.

70
58,9
23,4
r.7 14,6
8,8 ’
0% 0% o 33 . . 33
high above average average below average low

=11 YEARS 12 YEARS

Fig. 1. The level of functional state of the circulatory system in percentage
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The results of the percentage analysis are presented in Table 7. Comparing
the percentage of girls and boys by levels of functional state of the circulatory
system, it was found that 55% of 11-year-old girls have below average level of
functional state of the circulatory system, and another 20% - low. At the same
time there are no girls with high level of functional status. In the group of 12-
year-old girls, the largest share was also below the average level of functional
status (60%) and there were no girls with a high level of functional status.

The picture is similar in the percentage analysis of results in boys: 64.29%
of 11-year-old boys have a lower level of functional state of the circulatory
system, 7.14% have a low level, there are no boys with a high level of functional
status. In the group of 12-year-old boys also have the largest share below the
average level of functional status (80%), there is no one with a high level of
functional status, while there are no boys with low level of functional status of
the circulatory system.

Table 7
Percentage distribution of schoolchildren by indicators of the
level of functional state of the circulatory system in percentage

11 years 12 years
. Number 0 0
Girls
High level % 0 0
g Guvs Number 0 0
y % 0 0
. Number 6 2
Girls
Above average % 15 6,67
level Guvs Number 0 0
y % 0 0
Girls Number 4 8
Average % 10 26,67
g Guvs Number 8 6
y % 28,57 20
. Number 22 18
Girls
Below average % 55 60
level Guvs Number 18 24
y % 64,29 80
. Number 8 2
Girls
Low level % 20 6.67
Guvs Number 2 0
y % 7.14 0
30 H
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The level of functional state of the circulatory system in the group of 12-
year-old schoolchildren has an indicator - 0.507 + 0.009 conventional units,
and in the first group 0.012 more - 0.519 + 0.014 conventional units.

Discussing the results of the study, we can state in the group of 12-year-
olds a larger share (66.67%) of those who had a heart rate above normal. Thus,
the results of studies of hemodynamic heart rate showed that in the group of
12-year-old schoolchildren it is insignificantly worse than in 211-year-old
children. The reason for the fact that among 12-year-old children the
percentage of girls with a heart rate above normal increased to 73.33% is, in
our opinion, a critical period of growth and intensification of puberty, hormonal
effects on the cardiovascular system.

The same trend is observed for systolic and diastolic blood pressure, which
is worse in 12-year-old children. More than 90% of blood pressure is above
normal. We see the reason for such results in the fact that 12 years is a "critical"
period of ontogenesis. Physiological and anatomical age changes in the
circulatory system at this age may lead to increased values of absolute
hemodynamics of heart rate and blood pressure.

The Robinson index as an indicator of the level of cardiovascular function,
an indicator of the nature of the regulation of the cardiovascular system,
systolic heart rate and physical health was determined in the two groups of 11
and 12 years. A comparison with the literature data makes it possible to say
that the obtained data indicate the best functional state of the cardiovascular
system in our subjects. According to our research, the average level of the
Robinson index available for children 11 and 12 years is at a level "below
average". A lower than average value of the Robinson index showed a shift in
the regulation of the cardiovascular system in the group of 11, 12 years
towards the sympathetic nervous system and below the average functionality
of the cardiovascular system. The Robinson index indicates the maximum
aerobic capacity of the body, which in turn is part of the characteristics of the
level of physical health of the child. Regarding the characteristics of the
functional state of the cardiovascular system of children of two ages and their
maximum aerobic capacity, slightly worse reserve capacity and functional state
of the cardiovascular system were found in the group of 12 years. This was
confirmed by the analysis of the percentage of children in the two groups with
high and above average levels of the Robinson index and the absolute
Robinson values. The percentage of those who are dominated by the
sympathetic nervous system and there is a shift towards sympathetic
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regulation in 12-year-old children is 13.3% and 16.7, respectively. Of the total
number of subjects in 11-year subjects can be found such a large number
(about 35.5% and 8.8% of students with sympathetic regulation and strong
dominance of the sympathetic system), which can further lead to reduced
functional capacity and the body. Studies have shown that in children of the
surveyed age groups, a number of indicators of the functional state of the
cardiovascular system were "below average". It should be noted that a
significant number of children studied showed a pronounced effect of the
sympathetic division of the autonomic nervous system, which affects their
functional capabilities of the body. If the sympathetic nervous system
dominates or is present, there is a risk of cardiovascular overstrain. This
increases the sensitivity of such children to various factors and the risk of
pathologies of the cardiovascular system.

One of the reasons for the results of the worst functional state of the
cardiovascular system, according to the results of hemodynamics, Robinson's
index - is the heterochrony of the development of the systems of Otronism in
ontogenesis. Systems develop according to this pattern, which is a
physiological feature of the physical development of the organism. Plus, our
data confirm that the period of 12 years is a "critical" period of ontogenesis,
especially in relation to the cardiovascular system, which in turn is due to the
unevenness, heterochrony of development.

Indicators of adaptive capacity of the cardiovascular system of middle-aged
children aged 11-12 were studied. As a result of the study it was found that in
the age group of 11-12 years a significant proportion of children have
unsatisfactory adaptation (53.25%). Regarding the characteristics of the
adaptive capacity of the cardiovascular system of children of two age groups,
the worst adaptive capacity of the cardiovascular system was found in the
group of 12 years, also there is a higher percentage of children with
unsatisfactory adaptation (76.67%).

In our opinion, along with the "critical period" and the uneven growth and
development processes, the reasons are also a factor of reduced motor activity
and increased anxiety, stress. In the literature there is a high level of anxiety in
children and low levels of stress resistance [8, 12, 13, 14]. Negative
experiences, the dominance of negative emotions over positive ones cause
psychological stress. Lack of physical activity has a negative effect on the
functional state of the body, the health of the population.
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CONCLUSIONS.

1. Thus, it is possible to state a significant percentage of children with low
levels of reserve and functional capabilities of the cardiovascular system.
Sympathetic regulation of the cardiovascular system and strong dominance of
the sympathetic system is present in 30% of 12-year-old children. No children
with a high Robinson index among 12-year-olds were found. Analysis of the
percentage of Robinson's index and its indicators in children showed that high
and above average physical health in the group of 11-year-old children in the
amount of 23.5%. The results of the Robinson index give grounds to state that
in children aged 11 and 12 the functionality of the cardiovascular system is at
a level "below average". In children 12 years of age, the functionality of the
cardiovascular system is slightly lower.

2. The average indicators of adaptation potential of the first group of
children 11 years old indicate the stress of adaptation (1.9 + 0.2 conventional
units) In the second group of 12 years the level of adaptive capacity decreases
sharply. Indicators of adaptation potential in the group of 12 years correspond
to unsatisfactory adaptation. The obtained research results are also a
confirmation of the negative dynamics of the functional state, reserves and
regulation of the cardiovascular system in the studied children.

3. After the examination for children with low indicators of the functional
state of the cardiovascular system, reserves and regulation of the
cardiovascular system, recommendations on lifestyle were provided in order to
prevent problems with the cardiovascular system. Preventive measures have
been developed, which have been included in the health programs of the
children's camp. In order to improve the functional state of the cardiovascular
system of schoolchildren, one of the effective actions is to reduce the impact
of hypodynamics, the introduction of health technologies, health programs, it
is necessary to promote healthy lifestyles among children, the need to take
care of their health.
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IMPROVING THE SELECTIVE TREATMENT OF THYMUS
TUMORS USING INTRA-ARTERIAL CHEMOEMBOLIZATION

ABSTRACT:

Epithelial tumors of the thymus occur in the thymus and include thymomas and carcinomas of
the thymus. Thymomas are the most common primary tumor in the anterior mediastinum, but are
generally rare (1.5 cases / 1,000,000). Although thymomas can spread locally, they are much less
invasive than thymic carcinomas. Patients with thymic carcinomas often have metastases. The 5-
year survival of patients with thymoma reaches 90%. At the same time, the 5-year survival rate for
thymic carcinoma is approximately 55% (NCCN Guidelines. Version 1.2020). Surgical treatment as
an independent method can be used only when there are thymus tumors in encapsulated and
minimally invasive tumors in the first degree, rarely in the second degree. In all other cases,
patients are subject to combined, complex or conservative treatment. In combined and complex
treatment, preference should be given to neoadjuvant methods, which allows to achieve regression
of the tumor, reduces its volume, limits the invasion of surrounding tissues, as well as to transform
the inoperable process into operability. Surgical treatment as an independent method can be used
only when there are thymus tumors in encapsulated and minimally invasive tumors in the first
degree, rarely in the second degree. In all other cases, patients are subject to combined, complex
or conservative treatment. In combined and complex treatment, preference should be given to
neoadjuvant methods, which allows to achieve regression of the tumor, reduces its volume, limits
the invasion of surrounding tissues, as well as to transform the inoperable process into operability.
Endovascular technologies, namely regional chemotherapy, in the preoperative period, as a
preparatory stage, will increase the level of ablastics and antiblastics in surgical treatment of
thymus and reduce the percentage of cytostatics on the whole body, as in intravenous
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administration. At patients with a paraneoplastic syndrome it is necessary to increase term of
regression of displays of these syndromes. Intra-arterial administration of chemotherapeutics has
certain advantages: ¢ cytostatics in the arteries that supply blood to the tumor are injected directly
into the affected area, which allows you to significantly increase the concentration of the drug in
the tumor itself; ¢ reduces the toxic effects of chemotherapy on the whole body; ¢ longer action of
drugs allows long-term contact of the cytostatic with tumor cells at all stages of the cell cycle.

INTRODUCTION

Epithelial tumors of the thymus occur in the thymus and include thymomas
and carcinomas of the thymus. Thymomas are the most common primary tumor
in the anterior mediastinum, but are generally rare (1.5 cases / 1,000,000).
Although thymomas can spread locally, they are much less invasive than thymic
carcinomas. Patients with thymic carcinomas often have metastases.
The 5-year survival of patients with thymoma reaches 90%. At the same time,
the 5-year survival rate for thymic carcinoma is approximately 55% (NCCN
Guidelines. Version 1.2020).

Surgical treatment as an independent method can be used only when there
are thymus tumors in encapsulated and minimally invasive tumors in the first
degree, rarely in the second degree. In all other cases, patients are subject to
combined, complex or conservative treatment. In combined and complex
treatment, preference should be given to neoadjuvant methods, which allows
to achieve regression of the tumor, reduces its volume, limits the invasion of
surrounding tissues, as well as to transform the inoperable process into
operability.

MAIN PART

Endovascular technologies, namely regional chemotherapy, in the
preoperative period, as a preparatory stage, will increase the level of ablastics
and antiblastics in surgical treatment of thymus and reduce the percentage of
cytostatics on the whole body, as in intravenous administration. At patients with
a paraneoplastic syndrome it is necessary to increase term of regression of
displays of these syndromes.

Intra-arterial administration of chemotherapeutics has certain advantages:

e cytostatics in the arteries that supply blood to the tumor are injected
directly into the affected area, which allows you to significantly increase the
concentration of the drug in the tumor itself;

* reduces the toxic effects of chemotherapy on the whole body;
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* longer action of drugs allows long-term contact of the cytostatic with
tumor cells at all stages of the cell cycle.

Another main detail of treatment is that after the introduction of the
cytostatic, it is necessary to introduce special emboli (microspheres) to block
the removal of the chemotherapeutic agent.

The analysis of treatment is taking into account the stage, anamnestic data,
the development of clinical manifestations, the results of laboratory and
instrumental methods of examination.

According to this analysis, intra-arterial chemoembolization was selected
from the complex treatment of thymic epithelial tumors, which, as described
above, allows to act directly on tumor cells.

In the surgical thoracic department of the Chernihiv Regional Hospital,
which is the clinical base of the Department of Oncology and Pediatric Oncology
KhMAPE, we began to use combined and comprehensive treatment of thymic
tumors in 2018. We combined systemic and regional chemotherapy (intra-
arterial administration of chemotherapy) for patients with cancer of different
localizations. We paid the most attention to the results of treatment in patients
with thymic tumors.

Firstly, the clinical and radiological picture was positive on the first or
second day.

Secondly, observation of these patients after several courses of intra-
arterial administration of chemotherapy made it possible to assess the
regression of neurological symptoms and the timing of progression, if there is
an episode of missing at least one course in the early stages of treatment.

The mechanism of selective chemotherapy of mediastinal tumors, namely
intra-arterial chemoembolization, differs from the methods already described
in the world literature.

Description of the method: through the femoral artery, by a minimally
invasive method, a microcatheter is inserted into the aorta under the control of
a special conductor and a hagiographic device. The blood supply to mediastinal
tumors is taken into account, namely: a. thoracica interna, truncus
brachiocephalicus at a. subclavia. The main purpose and novelty of the method
is to enter the microcatheter in all arteries, the introduction of cytostatics in the
most found vessels responsible for trophic tumors of the mediastinum, and if
possible to embolize all vessels with microspheres, so that the concentration
of chemotherapy was maximum in the tumor and did not affect the whole body.
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Fig.1. Angiograms of the branches of the left thyroid-cervical trunk before (a)
and after (b) intra-arterial chemoembolizetion of tumor vessels of the thymus:
a) contrasts the tumor formation of the thymus (arrow) ; b) tumor vessels do
not contrast.

Fig.2. Angiograms of the branches of the right internal thoracic artery of the
same patient before (a) and after (b) intra-arterial chemoembolizetion of
tumor vessels of the thymus: a) contrasts the tumor formation
of the thymus (arrow); b) tumor vessels do not contrast.
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From 2018 to the present, we have analyzed the preliminary results of work
with such patients in the surgical thoracic department of the Chernihiv Regional
Hospital. Treated patients during this period were divided into groups according
to symptoms, selected treatment and treatment outcomes.

In one group, patients had asymptomatic disease. Thyroid tumor was
detected during periodic medical examination. Surgical treatment in the form
of thymomectomy and thymectomy was performed. Pathohistological
examination gave thymomas of type A (spindle cell, medullary), type B
(lymphocytic, cortical, epithelial), and AB - mixed.

In a month patient went to our clinic for a follow-up consultation. Patients
had no clinical, laboratory, or instrumental manifestations of the disease and
were no longer treated.

To patients which have neurological paraneoplastic syndrome, and mostly
they are patients with myasthenic syndrome in the acute phase, at first we
selected the dose of hormonal drugs (Medrol) and cholinesterase inhibitors
(Kalimin), then we conducted a course of intra-arterial chemoembolization. On
the first day after intra-arterial administration of chemotherapy, there was a
regression of neurological symptoms and subsequent reduction of the dose of
hormonal drugs (Medrol) and cholinesterase inhibitors (Kalimin). After several
courses of intra-arterial administration of chemotherapy regression in some
patients the complete disappearance of neurological symptoms was observed
for a long time.

Patients with malignant thymoma, invasive forms, with vena cava
syndrome, with symptoms of intoxication and orthopedic, due to invasion were
also divided by treatment.

One patient underwent surgical treatment according to the indications and
in the early postoperative period the patient died with a diagnosis of "malignant
thymoma of the anterior mediastinum with invasion of the heart, aorta, chest
wall, diaphragm and lung, complicated by left-sided hydratorax, intoxication,
cardiopulmonary insufficiency."

Another patient was admitted with the same symptoms, but we managed to
perform intra-arterial administration of chemotherapy and the next day the
syndrome of the superior vena cava decreased, orthopedic disappeared (the
patient finally was able to sleep on his back), the symptoms of intoxication
decreased. The patient underwent several courses of combined chemotherapy
(intra-arterial administration of chemotherapy with systemic chemotherapy)
and radiation therapy, the dynamics is positive.
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CONCLUSION

According to our evidence, taking into account clinical and anamnestic
(complaints), laboratory, instrumental (CT OGK with IV contrast), certain
conclusions were made in the treatment of thymic tumors.

According to our observations, a method of complex treatment of thymic
tumors was developed. In this technique, we used regional chemotherapy
(namely intra-arterial administration of chemotherapy-cytostatics) as the main
method.

Evidence on surgical treatment of benign thymus tumors for 2018-2020
(n=9):

-With myasthenia - 5 patients;

- Without symptoms of illness - 4 patients.

Thoracotomy (thymomectomy, thymectomy) - 5 patients

X-ray endovascular operation - 3 patients

Conservative therapy - 1 patient

In a month after treatment, 7 patients had no symptoms of illness.

One patient had complications in the form of recurrence of myasthenia
gravis and cerebral edema, which required tracheotomy and resuscitation.

Evidence on surgical treatment of malignant tumors of the thymus for 2018-
2020 (n =5):

With superior vena cava syndrome - 4 patients.

Thoracotomy -1patient

Operation + intra-arterial administration of chemotherapy - 1patient

Radiation therapy + intra-arterial administration of chemotherapy -
1 patient

Conservative therapy - 2 patients

Died in the early postoperative period - 1patient

Died of concomitant complications (brain edema, acute cardiovascular
failure) without surgery - 1 patient.

In general died 2 (40.0%) patients.

Object of study. Epithelial tumors of the thymus gland.

Subject of study. Indicators of survival and quality of life of patients with
malignant thymoma without surgical treatment. The results of radical surgical
treatment after regional chemotherapy. Indicators of ablastic and antiblastic.
Indicators of results of patients with paraneoplastic syndrome.

The aim of the study. Increase the effectiveness of treatment of patients
with epithelial tumors of the thymus by using intra-arterial chemoembolization
as a neoadjuvant therapy to create ischemia and high concentrations of
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cytostatics in tumors for a long period of time to achieve devitalization of tumor
tissue and reduce overall toxicity of chemotherapy.

Objectives of the study.

1. To determine the causes of unsatisfactory results of treatment of patients
with epithelial tumors of the thymus using standard methods

2. Improve the technique of intra-arterial chemoembolization in epithelial
tumors of the thymus gland (technology, choice of cytostatics)

3. To study the dynamics of biochemical markers (AFP, HGT) and antibodies to
acetylcholine in paraneoplastic syndrome using intra-arterial chemoembolization

4. To study pathomorphological changes in tumor tissue using intra-arterial
chemoembolization

5. To compare the clinical efficacy (increased tumor operability) of intra-
arterial chemoembolization in the complex therapy of patients with epithelial
tumors of the thymus gland.
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ANCOYHKLIA AIAGPATMU: AIATHOCTUYHI MIAXOAU TA
CTPATETIAA PEHTTEHOAOTIYHOI BISYANISALLIT

DIAPHRAGM DYSFUNCTION: DIAGNOSTIC APPROACHES AND X-RAY VISUALIZATION
STRATEGY

AHOTALA:

Aiadparma € roAoBHMM iHCMipaTOPHUM M'A30M, i ii MOPYLIEHHS MOXEe NPUBECTU AO 3HAYHMX
HECMNPUATAMBUX KAIHIYHUX HaCAIAKIB. MeTa LbOro Orafay - Hapath KAIHILMCTaM OCHOBHI MPUUYMHMK
OAHOCTOPOHHBLOI |  ABOCTOPOHHBOI  AUCOYHKLIT AiladparMu i pO3rAfHYTM 3a  AOMOMOrOHO
PEHTFEHOAOTIYHOrO METOAY AOCAIAKEHHS AOCTYMHI AlarHOCTUYHI IHCTPYMEHTU, BUKOPUCTOBYBAHI AAA
OLLHKM OYHKLUIT Aladparmu. OcobanBa yBara NpUAINIETECA PEHTTEHOAOTIUHIM AiarHOCTUKM AMCOYHKLIT
AladparMu y KAIHIYHO CKAGAHWX | HE3PO3YMIAMX NALLIEHTIB i3 3aAMULLKOLO.

BCTYIN.

DNiadparma - Le OCHOBHUI AMXaAbHUI M'Ai3. MOro AMCOYHKLIA Moxe 6yTu
NnoB'A3aHa 3 HaABHICTHO pecnipaTtoOpPHMUX CUMMNTOMIB, HENEPEHOCUMICTHO QIBUUYHUX
HaBaHTaX€eHb, NMOPYLUEHHAMW CHY i, B BIAbLLOCTI BaXKWX BUMNaAKiB, HEraTUBHO
MO3HAUUTUCS Ha BUXMBAHOCTI. AiarHocTMka 1| AikyBaHHA oaHO- abo
ABOCTOPOHHbBOI AMCOYHKLITI AladparMyv MOxXyTb OyTM NPOOBAEMATUUHUMU AAS
KAIHiUMCTa yepes ii BiAHOCHY PIAKICTb, IHOAI HEMOMITHUX KAIHIYHMX NPOSIBIB i
TPYAHOLLIB B OTPMMaHHIi $i3ioA0OriuHO NiATBEPAXEHOTO AiarHosy [3, 5, 10]. Takum
YMHOM, AMCOYHKLIA Aladparmu, MMOBIPHO, HEAOOLLIHIOETLCA, aAe HEKD HE MOXHa
HEXTyBaTH, OCKIAbKM BOHA MOXE HEraTUBHO MO3HAUYUTUCA Ha AKOCTI XUTTH, MOXE
6yT MapKepOM TAXKOCTI 3aXBOPIOBAHHS i, B AESIKUX BUMAAKAX, HANPUKAAA, Y
BiAAIAEHHI iHTEHCUBHOI Tepanii, 6yTM NPOrHOCTUUHUM MapPKEPOM.

1 KaHA. MeA. HayK, AOLEHT, AOLIEHT KadeApH NPOMEHEBOI AlarHOCTUKK
XapkiBCcbka MeAUYHa akaAeMisi NiICASIAMIAOMHOI ocBiTn, YKPAIHA

This work has been republished [without change]. First publication: BoptHuit, M. (2021). AUCOYHKLIA
AIAOPATMU: AIATHOCTUYHI NIAXOAU TA CTPATETIA PEHTTEHOAOTIYHOI BIBYAAIBALIL. Mpaaab Hayku, (8), 273-
279. DOI 10.36074/grail-of-science.24.09.2021.70.
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OBrOBOPEHHA MATEPIAAY.

Aiadparma - uLe M'S30BO-BOAOKHUCTA OOOAOHKA, LUO PO3AIASE TPyAHY Ta
YepeBHY MOPOXHWHW. BOHa CKAAAQETLCSA 3 HEKOHTPAKTUABHOI LEHTPAAbHOI
®IBPO3HOT YaCTUHKU | NepudepuyHOi M'S30BOI YaCTMHM, SiIKa pPO3AiAeHa Ha
rPyAuHY, pebepHy Ta nonepekoBy M'A30Bi rpynu. M'S30BUMI  KOMMOHEHT
Aladparmu MicTUTb MPUOAM3HO PiBHI NPONopLii NOBIAbHUX, CTIMKMX A0 BTOMU Ta
LUBMAKMX BOAOKOH, BIAKPUTTA, LLIO BiaOBpaxae ix poAb K y4aCHUKA, AK B HU3bKO
iHTEHCMBHOMY, He3nepepPBHOMY LIMKAI AMXaHHS, TaK i B AUXaHHI B BiAbLL LLIBUAKMUX
Ta HamnpyXxeHux ymoBaX, TakuX fK PO3MOBa, CniB, uxaHHs, aedekauia i B
CUTyalifiX 3 Pi3KO MOCHMAEHOK BEHTUAALIED. 30HA 3iTKHEHHS - LIE AIAFHKA Ha
6iYHUX CTOPOHAX HWXHBOI YACTUHU FPYAHOI KAITKM, Ae M'SI30Bi AladparmanbHi
BOAOKHA NPOXOAATb NapaneAbHO i BAM3bKO CTUKAOTbCS 3 TPYAHOI CTiHKO [1].

AdepeHTHI HEBPOAOTiIUYHI BXOAU B AladparMy BUXOASTb MaXe BUKAKOUHO Bip
AladparmanbHUX HEPBIB, AKi 6epyTb noyaTok Bip C3-C5 WNMHKUX HEPBIB 3 060X
CTOpiH. Ha piBHi Wwni obnaBa piadpparmManbHUX HEPBU OMYCKaOTbCA BNEPEA AO
CXOAOBUX M'A3IB i BXOAATb B TPYAHY KAITKY MK MIAKAKOUMUHUMW apTepiamu i
BeHamu. lNpaBuii piadparmManbHWA HEPB MPOXOAMTL KayAaAbHO Hamepea Bia
6paxiouedanbHoro cToBbypa, Mexye 3 npaBuUM MEPEACEPASM | BXOAUTb B
yepeBHY NOPOXHUHY Yepes3 NOPOXHUCTY Nepepsy. NiBUi pAiadparmMabHUI HEPB
NMPOXOAMTb KayAaAbHO B3AOBX AIBOMO LUAYHOUYKa i caM BXOAWTb B piadparmy. 3
yepeBHOI CTOPOHU Aiadparmu aiadparmasbHUM HEPBU MOAIAAIOTLCA Ha YOTUPU
riAKW, SIKi 3abe3neuyroTb iIHHepBalLlito Bcboro m'ssa [4, 10].

ToBLWMHa Aladparmu Bapitoe NO BCiM ii NOBEPXHI, 3BYXXYHOUUCH Bia NEPEAHBLOI
AO 3aAHBbOI pebepHOi AINAHKK Ta Bip iT pebepHUX NPUKPINAEHb AO LIEHTPAALHOIO
CYXOXMAKY. [ia yac CKOpOUEHHS aiadparmu it popma Mano 3MIHIOETbCS, | BEAMKA
YaCTMHa YKOPOYEHHS TPaHCOOPMYETbCA B OCbOBE OMYCKaHHA. Y HOPMaAbHMUX
yMoBax piadparma A€ AK NopLIEHb YCEPEAWHI TPYAHOI KAITKKM, CTBOPIOIOYM MOTIK,
KOAM il KyMOA OMYCKAETLCA B MPYAHY NMOPOXHWHY, B TOM Yac AK BOHA 3MilLye BMICT
YepeBHOI MOPOXHWHWU KayAaAbHO i MIAHIMAE HUXHIO YaCTMHY FPYAHOI KAITKMW.
HeratmBHUI BHYTPILLHBOIPYAHWUI TUCK, LLLO CTBOPIOETLCS LIED AIEI0, BUKAMKAE
NPUNAMB NOBITPS 3 POTa B A€reHi, CTBOPIOIOYMN AMXaAbHUI 0BCAT.

CKOpOYEHHS AladparMu MoB'A3aHO 3 PO3BUTKOM AEKIABKOX €eQEeKTiB,
AKi  3a6e3MneuyloTb  HAAXOAXEHHA MOBITPA B AereHi: 1)  3HMXEHHSA
BHYTPILLHbOMAEBPAABHOIO TUCKY; 2) 3MilLLEHHA BMICTy YEPEBHOI NMOPOXHUHU B
KayAaAbHOMY — HanpsmKy, MIABULLEHHA  BHYTPILUHbOYEPEBHOINO  TUCKY i
PO3LUMPEHHST HUXHIX BIAAIAIB FPYAHOI KAITKM B 30HI annosuuii; 3) po3LMpeHHs
iHLLIMX BiAAIAIB TPYAHOT KAITKM 3 OMOPOIO Ha OpraHu YepeBHOI MOPOXHUHU YepPE3
pladparmy. Kpim aiapparmu B npoueci BEHTUAALLT AereHiB 6epyTb y4acTb Takox
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AONOMIXHI AMXaAbHI M'A3U: CXOAMHKOBI, NapacTepHaAbHi BHYTPILLUHI i 30BHILLHI
MiXpebepHi, rPyANHO-KAKOUMYHO-COCKOMOAIOHI, TpaneuienoaibHa [2].

OAHOCTOPOHHIM napaAiu aAiapparmMu yacto Bneple MipA03pHKTL MiCAA
BUSIBAEHHSI aHOMAaAbHO MIAHATO remiaiadparmMu Ha OrASAOBIM pPeHTreHorpami
opraHiB rpyaHoi KaiTku (OTK), sika Moxe 6yTM BM3HAUYeHa siK npaBa NiBKyAS,
po3TalloBaHa Ha 2 CM BULLE, HiX MOro AiBa, abo AiBa NiBKyAS, LLIO 3HAXOAUTLCS
Ha OAHOMY piBHI abo BULLE, Hix npasa (puc. 1) [7, 9].

a)
Puc. 1. MauieHt P., 72 p. Mapaniu npaBoro Kyrnoaa piapparmu. a — oraapoBsa
peHtreHorpama OlK (ctpinka). 6 — KT OI'K (¢poHTanbHa NpOoEKLfa) (CTpiAka).

Llei BapiaHT BiAbLL NOLIMPEHWI, aAe NOTO HE CAiA PO3TASAATU K BUPILLAAbHY
03HakKy piadparmManbHOro napanivy, OCKinbku peHtreHorpama OlK mae BUCOKY
yyTAMBICTb (90%), ane HENPUHHATHO HU3bKWUM pPiBEHb XWMOHOMO3UTUBHUX
pesynbTaTiB  (MO3UTMBHA MPOrHOCTMYHA UjHHICTb 33%) AAS  Ail@rHOCTMKM
AMCOYHKLIT piadparmu [11]. Mpu HasiBHOCTI «iCTUHHOIO» 3MILLEHHST AOBEPXY
pAiladparmu peHtreHorpama OlK nokaxxe OAHOPIAHY, peryAsipHy i 6esnepepBHy
remipiapparmy, fika aHOMaAbHO nipHATA, 6e3 incuaaTepanbHOi  peTpakLii
(puc. 2, 3).

BianoBiaAHO, MeEpLIMM KPOKOM B OUiHUI NIAHATTS remiaiadparmm  Ha
peHTtreHorpami OFK noBUHHaA 6yTW OLHKA MOXAMBWMX aAbTEPHATUBHWUX O3HAK.
Cepea HUX BPOAXEHI piadparmManbHUW TPUXi, aTeneKTa3u pPiBHMX MPUUMH,
AEereHeBi Ta piadparmanbHi YyTBOPM, K 3a3BMYaM AETKO iAEHTUIKYIOTbCS Ha
3BMYalHin peHtreHorpami Ol'K, TOAI SIK BHYTPiLLHbOYEPEBHI NpouecH, Taki Ak
acuuT nipaiadparmanbHi  ytBopeHHA abo abcuecu, MOXyTb noTpebyBatu
AOAATKOBMX 3006paxeHb.
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Puc. 2. HopManbHe CKOpoUYeHHA AiadpparMu: M’A30Ba Aifl CMOHYKae
Aiadparmy.pyxatucs pasom, SiK NopLUeHb, Y KayAaAbHOMY HanpsamMKy
(HanNpPAMOK CTPIAOK), THM CaMKUM 36iAbLLYIOUM TUCK Y XXUBOTI Ta 3HUXKEHHA
nNAeBpaAbHOro TUCKY. OCTaHHA nepeAaeTbCsl Ha AereHi, WO BUKAMKAE 1T
iHcydAaLijto (A). Y NOAOXEHHI AeXaun, MoXHa NobauunTH, WO i rpyAHa KAITKa,
XMBIT pyxatoTbcsi Ha3oBHi (B) [11].

Puc. 3. MNpu napanivi siapparmu (npasBopyuy), HeraTUBHUIA BHYTPILUHLOT PYAHUIM
TUCK TArHe Aladpparmy i YepeBHY NOPOXHWUHY Y HanpsIMKY AO FPYAHOI KAITKK
(HanpAMOK CTPIAOK), WO reHepye HeratuBHUIM TUCK Y XXKUBOTI (C). Y NOAOXEHHI
A€XauM, cnocTepiraerbea, AK Lei HeraTUBHUMA TUCK Y XXMBOTI BUKAUKAE
napaAOKCaAbHHUIA pyX MiA Yac BAMUXY: XUBIT pyxaeTbes BcepeavHy (D) [11].
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Mape3 piadparMu Cchip BIAPIBHATM BiA CErMeHTapHOI peAakcauii Kyrnoaa
pAiapparmu. CermeHTapHi (napuianbHi) penakcauii yacTtile 6yBatoTb HabyTi B
pe3yAbTaTi ypaxeHHs AiladpparManbHOro HepBa Pi3HOi NpUpoan. HanbinbLl yacto
CMOCTEPIraeTbCsl  peAakcauis MepeAHbO-BHYTPILLHBLOI  Bipainy  Aiadparmu
(puc. 4, 5), pialle - 3aAHbO-30BHILIHBLOrO abo BCbOro 3aAHbOro Bipainy. Ha
CAabKiCTb NepeAHbO-BHYTPILLHBLOTO BiAAIAY BKA3YyHTb HACTYMHI PEHTrEHOAOTiYHI
cumnTomu: 1) TiHb YTBOPY 3@ MOAOXEHHSIM i PO3MipamMu BIANOBIAGE NEPEAHBO-
BHYTPILLHBbOMY BipAIAY Aladparmu; 2) Ha MeXi BUNMHAHHA NOMITHO NEPETUH Ayr
M'AI30BUX Tpyn AiadparmMu (CUMMITOM «MepexpecTts»); 3) yTBip Mae BiAblL-MeHLL
NPaBUAbHY HaMiBKyASICTY GOPMY Ta PiBHI M UiTKi KOHTYpU; 4) AKLWLO CermeHTapHa
penakcalis posTalloBaHa MpaBopy4, TO TiHb ii iHTEHCMBHA i OAHOpPIAHA
(0byMOBAEHA TKAHUHOK NEYIHKM); AKLLO AIBOPYY, TO B CKAGAI ii - ra30BUIA Mixyp
LWUAYHKA, @ iHOAI i NeTAst TOBCTOI KULLKK; 5) MiXX BUIMHAHHAM i BHYTPILUHBOKO
NMOBEPXHEID MEPEAHbOI FPYAHOI CTIHKM 3aBXAM 3HAXOAWUTbCS LIAp AEreHeBoi
TKaHUHU; 6) KyT MK BUMNUHAHHAM | 3aAHbO-30BHILLHIM BipAiAOM piladparmu
Tynuin abo y BCAKOMY pasi He MeHlle MPAMOro; 7) TOHYC i CKOpovyBaAbHa
3AATHICTb BUMHYTOrO BIAAIAY AiadparMu 3HWXKEHI; Ha noyvaTtky i B KiHUi BAWXY
MOXHa NOMITUTM MOro NapapoOKCaAbHUI pyx [2].

2 iy 6)
Puc. 4. NMauieHt P., 62 p. Penakcalisi npaBoro Kynoaa pAiapparmu.

leBHe 3HAYeHHs1 B PEHTITEHOAOTIUHIN AlarHOCTULI AMCOYHKUIT Aiadparmu
MatoTb GYHKLiOHAAbHI Npobu. KynoAau aiadparmu BMBYAOTb NPU CMOKIMHOMY
AMXaHHI, TAMBOKOMY AMXaHHI Ta 3 BUKOPUCTAHHAM OYHKLiIOHAABHUX NpPOo6,
3icTaBAsitoUM  MPU  LUbOMY MepeMilleHHs 060X MNOAOBWMH AiadparmMy Ha
CUMETPUYHUX AIATHKaX.
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Puc. 5. NauieHt L., 67 p. CermeHTapHa peAaKkcauisi nepeAHbo-BHYTPILLUHbOrO
BiAAIAY NpaBoro Kynoaa Aiadpparmu. a) OranaoBa peHtreHorpama OlK.
6) OrasiaoBa peHtreHorpama Ol'K B ymoBax NMHEBMOMEPiToHeyMy (BUTOHUEHHSA
cAabKoT AINAHKM piadparmi (MeaiaAbHUM Kpald) [2].

1) PeHTreHockonis 3 npoBepeHHAM shiff-tecty (puc. 6). Sniff-rect
3aKAKOYAETLCA B OLiHLI pyXy Aiadparmu nia 4ac KOPOTKOro, PisKOro BAUXY Yepes
HiC; B HOpMIi Aiadparma npuv UbOMY 3MIlLYETLCA AOHMU3Y. Y XBOpUX 3
OAHOCTOPOHHIM NapaAivemM AiadparmMv nNpu BUKOHAHHI TECTy 3a3HayaceTbeA
napaAOKCanbHE 3MILLEHHA YPaXeHOro KyrnoAa B KpaHiaAbHOMY HanpAMKy. Sniff-
TECT KOPWUCHWIA B AlarHOCTMLI OAHOCTOPOHHBLOTO Mapaaivy, npoTe npu
ABOCTOPOHHBOMY YPaXXeHHi MOro 3acTocyBaHHA HE PEKOMEHAYETLCSA: TECT MOXE
6yT¥ NOMWUAKOBO-MO3UTUBHMM Y 6% XBopux 6e3 AUCHYHKLIT Ailadparmu i Hepiako
- XMOHO-HeraTMBHUM NpU BUAaTepanbHit AMCOYHKLIT (3@ paxyHOK TOro, LIO
HeTpUBaNE pPO3CAABAEHHS UepeBHMX M'A3IB Ha MouyaTky BAMXY BUKAMKAE
nacvBHE 3MiLLEHHS MapaAi3oBaHoi AladpparMu KayaanbHO, O MOXE MOMUAKOBO
IHTEPMNPETYBATUCS AK CKOPOUYEHHSA Aladparmu).

a) 6) B)

Puc. 6. MaujeHtka M., 53 p. Mapaiu npaBoro kynoaa piadparmui. B aHaMHesi
TpaBMa LUMIUHOTO BiaAiAy xpebTa. Sniff-tect. Mpu peHTreHockonii BUCOKe
NMOAOXEHHS NPaBoro KyrnoAa aAlapparmu, Horo napapoKCaAbHUNA pyX.
NiBUiA KyMNOA AladparmMu 3MiLLYETLCA 3BUYANHO.
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2) OyHKuioHaAbHa npoba XitueHbeprepa (Hitzenberger) 3akatouaeTbesi B
LLIBUAKOMY KOPOTKOMY | TAMOOKOMY BAMXY uepes Hic ("HroxanbHa npoba") (puc. 7).

Puc. 7. NauieHT K., 71 p. MNape3 npaBoro kynoaa piadpparmu. a) OraapoBa
peHtreHorpama OrK (ctpinku). 6) PeHtreHockonisi OTK. «<HioxaabHa npo6ar
(BiACYTHICTb pyxy NnpaBoro Kyrnoaa AiapparmMu) (CTpinkm).

3) OyHKuioHanbHa npoba Mioanepa (Mlller) BUKOHYETbCA Ha BAWMXY MpU
3aKPUTIA FOAOCOBOI LLLIAMHK MiCASt TAMBOKOro BUAKMXY [2, 9, 11].

Y HOpPMi NpW AOCAIAKEHHI B NPAMIM NepeAHi NpoeKLii Npu BepTUKaAbHOMY
NMOAOXEHHI pAiapparma onyckaeTbecsl Ha 0,5-2 ¢M NpW CNOKIMHOMY AMXaHHI i A0
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7-8 cMm npu dopcoBaHOMY AMXaHHI. [pU nepexoai B NMOAOXEHHA Ha CrUHI
aMnAiTyaAa pyxiB pAladparmu 3pocTae. lMepemilleHHA 060X NMOAOBUH Aladparmu
3a3BMYAN CUMETPUYHI, ane 3yCTpivaroTbCA He3HauHi BIAMIHHOCTI MiX HUMM.
Pa3om 3 TM, HanpsMoK i po3aMax pyxiB Pi3HWX YacTUH Ailadparmu HEOAHAKOBI.
Lle NosicHIOETbCS PIBHOK CUAOKD CKOPOUEHb IPYAMHOI, pebepHoi i nonepekoBoi
yacTUH AiadparmMu, a Takox iHTepoepeHLieto pebepHoro i aAiadparmManbHOro
TMNIB AMxaHHS. BianosipHo Ao BuMmipiB AA. LLnka, npu CNOKIMHOMY AMXaHHI
EKCKYpPCil nepepHix BIAAIAIB AladparmMu ckanapatotb B cepepHbomy 0,4 cm, a
3apHix - 1,8 cm [11].

BUCHOBKMW.

ANCOYHKLIIO pladparMui CKAAAHO AiarHoctyBatu. O6CTEXEHHA MoXe OyTu
006YMOBAEHO HE3PO3YMIAOID 3aAMLLKO0 abo BUSBAEHHAM OAHOCTOPOHHbLOIO
remiaiapparmanbHoro  nmiaomy piadparmm  Ha  peHTreHorpamax — OlK.
AiarHocTMyHa OUIHKA MOXe BKAKOYaTH peHTreHorpadito OIK, poCAiAXEHHS
OYHKLii AereHb y MOAOXEHHI AeXauu Ha CMWHI | B BEPTUKAAbHOMY MOAOXEHHI,
PEHTrEHOCKOMIit0, YABTPA3BYKOBE AOCAIAXKEHHS (Y3A) Ta iH. Y KOXHOro METoAy €
CBOI CUABHI i CAABKi CTOPOHM, | BCi BOHW AAOTb XMOHOMO3WUTUBHI i MOMMAKOBO
HeratuBHiI pes3yAbTaTh. Hes3Baxatouum Ha NepekoHAMBOK POAb B AlarHOCTMLI
AMCOYHKLUIT pladparmu Y34, PEHTTEHOAOTIUHIA METOA Moxe BYTU BUKOPUCTAHUM
Y KAIHIYHO CKA@AHUX | HE3PO3YMIAMX MALIEHTIB i3 3aAULLKOH.
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MEPEHOCUMICTb TPAHCKPAHIAABHOI MATHITHOI
CTUMYAALIT Y XBOPUX HA PO3CIAAHUA CKAEPO3

TOLERANCE OF TRANSCRANIAL MAGNETIC STIMULATION IN PATIENTS WITH
MULTIPLE SCLEROSIS

AHortauis.

Y HaBepeHin cTatti 6yno ouiHeHO 6e3neky i MOXAMBICTb BUHUKHEHHS HebaxaHux edekTiB
TpaHCKpaHiaAbHOI MarHiTHoOi ctumyaauii (TMC) nia yac Ta nicAA ceaHCy y XBOPUX Ha PO3CiAHWMN
cknepo3 (PC). dyHaaMeHTanbHe 06cTexeHHs 80 XBOPUX Ha PO3CIsiHUI CKAEPO3 MoKa3ano, Lo He
AMBASIUMCH HA MOXAMBI AesiKi HebaxaHi ABULLa, TPaHCKpPaHiaAbHa MarHiTHa CTUMYASLLA, SIK METOA
HeiHBa3WBHOI HEMPOMOAYAALLT, 3aiMae BaXxAnBe MicLie B NPOLEC HEMEAUKAMEHTO3HOI peabinitauii
xBopux Ha PC. Besneka TMC BKAlOUYaE peTeAbHWI Bipbip NaLieHTiB 3 AOTPMMAHHAM KpuTepiis
nokasaHb i NPOTMNOKa3aHb NPU3HaYEHHA NPOLEAYPH, 3roaa NauieHTa Ha nposeaeHHs TMC, Bubip
NPOTOKOAY CTUMYAALIT 3 NepcoHidikoBaHUM niabopomM napametpis, 3anobiraHHA NO6IYHUX ABULL, i
MOHITOPWHT CTaHy nauieHTta B npoueci nposeaeHHA TMC.
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Chapter: Tolerance of transcranial magnetic stimulation in patients
with multiple sclerosis

PO3CIAHOID  OpPraHiuyHOK  HEBPOAOFIYHOKD  CUMMTOMATUKON, WO  Mae
NPOrpeAiEHTHMI nepebir i Bpaxae ocib nepeBaXxHO MOAOAOrO, NPaLe3AaTHOro
BiKy. PO3CIiHUM CKAEPO3 € CKAAAHWM, TETEPOrEHHUM 3aXxBOPHOBAHHAM,
NnoB’si3aHMM 3 HapocTatouoro iHBaniau3auieto [1]. 3a aaHumum BOO3, cepea
HEBPOAOTiYHMX 3aXBOPHOBAHb PO3CiIIHUI CKAEPO3 € OAHIEID 3 OCHOBHMX NMPUUMH
CTiMKOI iHBaAiaM3aUii ocid Monoporo Biky. PC Mae BEAUKWI CNEKTP KAIHIYHUX
nposiBiB. He3BaxaluuM Ha HasABHICTb MEPEeAOBUX METOAIB AiKyBaHHS, SIKi
MOAMOIKYIOTb XBOPOOY, a TakoX CUMMTOMATUUYHMX METOAIB AiKyBaHHS, LIO
MOXYTb 3HWXYBaTW aKTUBHICTb | MPOrpecyBaHHA 3axBOPHOBAHHSA, iCHYe
HeOobXiAHICTb B KOMMAEKCHUX peabiniTauiiHuX 3aX0Aax AAS MOAIMWEHHS AKOCTI
XWTTA [2]. B oCcTaHHi poKK, KpiM YAOCKOHAAEHHSI HasaBHOro B Helpopeabinitauii
apceHany metopiB (ADK, kiHesioTepanis, isioTepania), 3'BAAKOTbCA HOBI
METOAUKN, 3AATHI MOAIMWIKTKM BIAHOBAEHHA MauieHTa. AO OCTaHHIX METOAIB
BIAHOCWUTbCS | TpaHCKpaHiaAbHa MarHitHa ctumyasuisa (TMC). OcobamBicTio
meTopay TMC € Moro HeiHBa3WBHICTb, 6e3neKka i AErkicTb y BUKOPUCTaHHI. Bci
Wi AKOCTi i MOXAMBICTb AMPEPEHLIMOBAHOIO 3acTOCyBaHHA AO3BOASKOTb
BuKopuctoByBatu TMC B KAiHiLi BIAHOBHOrO AiKyBaHHS i CTatl BaXAUBUM
KOMMOHEHTOM aKTUBHOI MeAMKaMEHTO3HOI i HeMeAMKaMeHTO3HOT peabinitauii
xBopux PC [3]. B 2009 pokax 6yau onybAikoBaHi OHOBAEHI pekomeHAalii no
€TUYHUM Hopmam i 6esneui 3actocyBaHHA TMC B KAIHIYHIM npaktuui [4].
Beaneka TMC BKAtouae Biabip NaujeHTIB 3 AOTPMMAHHSM KPUTEPIiB NOKa3aHb i
NPOTUNOKa3aHb NPU3HAUYEHHS NPOLEAYPH, 3roaa NaLlieHTa Ha npoBeaeHHs TMC,
BUBIP NPOTOKOAY CTUMYAALIT 3 NiaABopoM napameTpi, 3anobiraHHA i AikyBaHHS
nobiuHMx edeKTiB i MOHITOPWHI CTaHy NaLljieHTa B npoueci npoeaeHHs TMC [5].
Ane HaBiTb MaKCMMaAbHE AOTPMMAHHSI BCiX MIKHAPOAHWX PEKOMEHAALIN 3
6e3nekn TMC i peTeAbHUIn BiABIp MALIEHTIB HE BUKAKOUYAE PU3UK BUHUKHEHHS
HebaxxaHux SBULL,

META POBOTMW.

OuiHnTK 6e3neky i MOXAUBICTb BUHUKHEHHA HebaxaHux edekTiB TMC nia yac
Ta nicAst ceaHcy y xBopux Ha PC.

AV3AAH, KOHTUHTEHT TA METOAU AOCAIAXEHHS.

PesynbTaTh 6yAn OTpuMaHi Npu 06¢cTexeHHi 80 XBOPUX Ha PO3CITHUI CKAEPO3
(aiarHo3 6yB BCTaHOBAEHWI 3a KpuTepismmn McDonald et al.,2017), skum 6yno
3acTocoBaHo Kypc pTMC. B KAiHiYHiM KapTUHi y xBopux Ha PC nepeBaxanu
PyXOBi Ta KOOPAMHATOPHI PO3AaAM, MOMIPHI KOTHITUBHI NOPYLUEHHS, NaToOAOriyHa
BTOMa, AEMPECHBHI po3AaaM (B T.Y. CMPUUMHEHI MpuHMoMoM npenapatis XMT
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iHTEpdEPOHOBOrO PAAY).

Bci nauieHTM oTpumyBaAn npenapaTtv xBopobomoaudikytouoi Tepanii, 3
ypaxyBaHHAM pekomeHpauin European MS Treatment Guidelines Released -
npenapat 1-i (iHTepdepoH 6eta 1-B, iHTepdepoH beta 1-a, raatpamepy
auetat, TepipayHomia) abo 2-i AaHKM  (MITOKCAHTPOH, OKpeAisymab,
anemTy3ymab, knapprbiH) B 3aneXHOCTI Bia TMNIB nepebiry,. y NOEAHAHHI 3 NyAbC
Tepanieto METUANPEAHI3OAOHOM Y BUMAAKY 3aroCTpEeHHS1 3aXBOPHOBaHHA[B].

3 MeTo0 HeiHBa3MBHOI HEMPOMOAYASILLIT B MPOLECI AiKyBaHHSA Ta peabinitauii
6yna 3actocoBaHa pTMC. Kypc AikyBaHHS NPOBOAMBCA Ha anapaTti MagVenture,
MagPro X100 T1a 8-noaibHoro iHAykTOpa (KOMAa). Bci nauieHTM 6yAn
NpoTecToBaHi 3a AOMOMOrOK ONWTYBaAbHWKa 6e3neku, Ta BipibpaHi 3riaHO
nokasaHb Ta NpoTUNOKa3aHb npoBeaeHHs PTMC. B 3anexHOCTi Bia NpoOBiAHMX
KAIHIYHKMX NposiBiB GyAM 3acTOCOBaHi Pi3Hi MPOTKOAM npoBeAeHHst pTMC, ski
MOrAM OYTM MOEAHAHI Yy OAHOrO XBOPOro B MNPOLECi Kypcy HeiHBa3MBHOI
HelpomoayAsLii. ByAn 06paHi NPOTOKOAM 3 BUCOKOUACTOTHORK CTUMYAALIEKD 30H
ANNOK Ta nepBUHHOI MOTOPHOI Kopu, 3oHM M1 (D,S) 3 uactotoro 10lwu,
amnaitypoto 90-100% Bia BMB, tpmsanictio 10 ceaHcis, Bia 1600 ao 2000
CTUMYAIB 3a Cecito.

CTaTuCTMUHY 06p0OKY A@HWX BMKOHAHO 3a AOMOMOIMOH  AiLEH3IMHOro
odicHoro nakety Microsoft Excel 2013

Mpoueaypr UbOrO  AOCAIAKEHHSI  BIANOBIAGIOTb  €TUYHMM  CTaHAapTam
leAbCIHKCbKOT  Aeknapauii 1975 poky, neperasHytoi B 2008 poui i
HaLiOHaAbHOMY 3aKOHOAABCTBY. IHGOpPMOBaHa 3ropa Ha yyacTtb Y AOCAIAXKEHHI
6yna obroBopeHa i mianMcaHa yciMa ydyaCcHUKaMWM AOCAIAXKEHHS. 3acipaHHS
KOMiCii 3 nuTaHb €eTuKWM i peoHToAorii (npotokon Ne7B Bia 19.07.2019)
AY «lHCTUTYT HeBpOAOrii, ncuxiaTpii Ta Hapkoaorii HauioHaabHOI akapemii
MEANYHUX HayK YKpaiHW».

PESYABTATU TA OBIF'OBOPEHHS.

B npoueci Bianbopy MaAUEHTIB AAA MPOBEAEHHA  HeiHBa3WBHOI
HEMPOCTUMYAALLT HEOOXiAHO BpaxoByBaTh Gi3nuHi ocobamMBocCTi MeToay TMC [7].
Tomy, aBCOAOTHUMM NPOTUNOKA3aHHAMMW A0 3aCTOCYBaHHS BYAUM HAABHICTb B TiAi
nauieHTa CTPyMOMPOBIAHMX abo MarHiTHUX MatepianiB (CTOMATOAOriUHI Ta
KOXA€APHi iIMMAAHTK, iHCYAIHOBI MOMMU, KapAIOCTUMYASITOPU, AediBpUAATOPH,
CTUMYASTOPU BAYKatOUOro HepBy, METAAEBUI LLIOBHUI Matepian, NAACTUHU Ta
iHLWi). HasiBHICTb Y XBOPOro CEPLEBO-CYAUHHUX, IHOEKLINHMX abo MeTabOAIUHNX
3aXBOPIOBaHb TOAOBHOIO MO3KY, aAKOrOAbHOI abo XiMiYHOI 3aneXHOCTi,
HaABHICTb B aHaMHe3i iHCYAbTIB, OrnepaTtuBHUX BTPyYaHb, TPaBM, CUHKONAAbHUX
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CTaHiB, MPUMOM MEAMYHMX MNpenapatiB, WO 3HWXYIOTb CYAOMHWIA Mopir
(HanpuKAaa: BUCOKI AO3M HEWPOAENTUKIB i TPULMKAIYHMX aHTUMAENPECAHTIB),
BariTHICTb, AUTAYMI BiK HE € aBCOAIOTHUMM NPOTUMOKA3AHHSAMM AASI TPOBEAEHHS
TMC, ane MoOxe 3HauyHO MiABWLLYBATU PU3UK BMHUKHEHHA HebaxaHux
asuw, (HA) [8,9]. Aaa MiHiIMi3auil TakMx edpekTiB BCiM nauieHTam, akux 6yAo
006paHO A0 AOCAIAKEHHS!, BYAO 3anpOMOHOBAHO 3aMOBHWTM OMUTYBAAbHUK 3
ypaxyBaHHSIM BCiX LMX MWTaHb apanTtoBaHWMM HaMK 3 pEKOMEHAALIM N0 ETUYHUM
HopmMaM i 6e3neui 3actocyBaHHS TMC B KaiHiuHiM npaktuui [4,5]. Kpim
3araAbHOMPUMHATUX MUTaHb HaMW OYAO BHECEHO MWTAHHS  HasIBHOCTI
AOMIHYBaHHSI NpaBoi 4YM AIBOi pyku (NpaBlia uM AiBwa). Lle noB™ sizaHo 3
pesynbTaTaMn AOCAIAKEHHS «[lipxia A0 MOTMBAUIl B KOPi FOAOBHOIO MO3KY
AOAUHKW» onybaikoBaHUMK B Philosophical Transactions of the Royal Society B:
Biological Sciences. 3ripAHO HOBOI TeOpIi, Ha3BaHOI «riNOTE30t0 Meya i WuTa», To,
AK MU BUKOHYEMO Aii pykamu, BU3HAuYae€, Ik €MOLii OpraHi3oBaHi B HalLloOMy
MO3Ky. PoboTa Ma€e 3HaUYeHHS AAA Cy4aCHOro AiKyBaHHA TPWUBOTM i AEMpecii.
MeToauKa, sika Byna BUKOPUCTaAHa B AOCAIAXEHHI BKAOUAAA M'SKY EAEKTPUUHY
abo MarHiTHy CTMMYASILLIFO AIBOI NiBKYAi MO3Ky, W06 CTMMyAOBaTM emolli,
MpaBLWi, AKMM BNAMBAAM Ha AiBY MiBKYAD, BiAYYBaAM CUAbHUA MiAMOM
NMO3UTMBHUX EMOLIN. Tak camMo §iK i AiBLLI, AKUM CTUMYAOBaAWM NPaBy NiBKYAIO.
AAe KOAU Y AIBLLIB BMIAMBAAKM Ha AiBY NiBKYALD, @ y NPaBLUiB Ha NpaBsy, TO B AEAKUX
BUMaAKax He BipOYBanocs HiSKMX 3MiH B NEPeXmWBaHHI eMOUii, a B iHLIMX
BMMaAKax CrnocTepiraBcs 3BOPOTHUMM edeKT: AAMHa BipuyBana MeHLLe
emouin [10]. ToMy AiKyBaHHS 3 BMKOPUCTAHHSIM CTAHAAPTHUX MIAXOAIB MOXeE
6yt Hebe3neyHuM AAS  MALIEHTIB-AIBLIIB. B HalOMy AOCAIAXEHHI npwu
3aNOBHEHHI aHKETU-ONUTYBaAbHUKa BYB BUSIBAEHUIM AULLIE OAMH MALIEHT AiBLUA,
LLIO NoTPebyBaAO KOPEKLIT NPOTOKOAY 3 ypaxyBaHHAM 3MiHWU AOMiIHAHTHOT NiBKYAI.

B ocTaHHi poku Bce LiMplUe 3acTocoBYETbCA MeToa TMC i Tomy Bce Binblue
yBaru NpUAIAAETLCA MOXAMBOCTI BUHUKHEHHA NOBIUHMX ePEKTIB NPU NPOBEAEHHI
uiei npoueaypu. B aAitepatypi HaBoaATbCA  AaHi - 3ycTpiyaemocti  HA:
NMapoKCU3MaAbHMX CTaHIB, TFOAOBHOro 60A0, OOAIO B LUMI, 3MIHW CAYyXY,
AMCKOM®OPT B 30Hi CTUMYAALT, MUHYLLMX KOTHITUBHUX PO3AAAIB, TPUBOTU Ta iH.
Bci aBTOpM CXOAATbCA Ha AyMLUi, WO 4acToTa BUMHUKHEHHSA HA B 6iAbLIOCTI
BUMAAKIB 3aAeXWTb BiA pPeTeAbHOCTI BIiABOPY MALIEHTIB, XapakTepucTUK
AiKyBaAbHWUX MPOTOKOAIB, AMHAMIYHOIO CMOCTEPEXEHHA 3a MauieHTOM nip yac
ceaHcy i B nepluy poby [11].

Mia yac npoBepeHHSA Hamu y xBopux 3 PC kypciB pTMC He cnoctepirannch
onucaHi B poboTax iHWWX AOCAIAHMKIB Taki HA AK eninenTMuHi npucTynw,
CUHKOMM, TinoMaHiakaAHi cTaHu. Ane y 28 xBopux (35%), BMIPOAOBX CeaHcy uu
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A0OU NicAA ceaHcy, a y AEAKUX BUNAAKaX i NidHile HaMmu Byan BiaMiueHi iHLwi HA.
B 3anexHOCTi BiA 30HM CTUMyAAUT yacToTa ix 3ycTpiyaemocTi byna pi3HoOH

(Taba.1).

Tabamusa 1

Heb6axaHi siBuwia pTMC B 3aAeXHOCTi Bia 30HU cTUMYASLT (n=80)

HebaxaHuii edekt

BucokouactotHa pTMC
NepBUHHOI MOTOPHOI
KOPW AOMiH@HTHOI
niBkyAi (3oHa M1)

BucokouactotHa
pTMC ANMNOK
AOMIHAHTHOI MiBKYAI

EninentunyHi npucrynu

He cnoctepiranocb

He cnocrtepiranocb

CuHkone He cnocrtepiranocb He cnocrtepiranocb
Ef::yMTOK fNOMaHIaKansHoro He cnoctepiranocb He cnoctepiranocb
TpaH3UTOPHa 3MiHa CAYXY 2 (2.5%) 1 (1.25%)
TpaH3uTopHa 3MiHa KOTHITUBHUX . o

dYHKLLA He cnocrepiranocb 1(1.25%)
ToAOBHMI 6iAb, HiAb B LI, 15 (18.75%) 18 (22.5%)
ANCKOMOOPT B 30HiI CTUMYAALLIT 8 (10%) 4 (5%)

EnisoanyHa napokcnsamanbHa
TPUBOXHICTb

1 (1.25%), He
noB” fi3aHO 3
edeKTamMmu CTUMYASILT

He cnocrtepiranocb

MNipBULLEHHS apTepianbHOro
TUCKY

He cnoctepiranocb

1 (1.25%), nmoBipHO
MCUXOTEHHOro reHesy

Crpinsitovi 6OAi B CKPOHEBY 30HY

He cnoctepiranocb

2(2,5%)

Ha 6oL CTUMYASALLT

Mpun 3actocyBaHHi BMCOKo4YacToTHOi pTMC nepBMHHOI MOTOPHOI kopu HA
cnoctepiraamcb B 32,5% BUNAAKIB y BUTASAI AMCKOM®OPTY B 30HI NPOBEAEHHSA
npoLeAypHu, FONOBHOTO BiAD, 3MiHWU/3HUXEHHST CAYXY, BOAI B LLUWI, eni30ANYHOT
napoKCU3MaAbHOI TPMBOXHOCTI. YacTille 3a Bce BUHUKAAU TOANOBHUM Binb Ta Hinb
B WHi (18,75% BMNaAKIB), AMCKOMPOPT B 30HI cTUMyAALii (10%).Y meHwWwin
KIAbKOCTI  BMMAAKIB  CMOCTEpPIraAMCb  TPaH3UTOPHa 3MiHa cAyxy (2.5%),
eni3oAMyHa MnapoKcM3aManbHa TPUBOXHICTL (1.25%), Ska, WMOBIpHO, He
noB’si3aHa 3 epeKTamu CTUMYASALI.

Mpu 3actocyBaHHi BUcokouvactoTHoi pTMC AAM®K HA cnocTepiraaMcb B
33,75% BUNaAKiB y BUIAAAI AUCKOMOOPTY B 30HI MPOBEAEHHA MNPOLEAYPMU,
rOAOBHOIO OOAHD, 3MiHU /3HWXEHHA CAYXY, TPAH3UTOPHOI 3MiHWM KOMHITUBHOI
OYHKLUi, BOAI B LIKI, NIABMLIEHHA apTepiaAbHOro TUCKY, CTpiasitounx 6oaen B
CKPOHEBY 30HY Ha 6oLi cTumyAsLii. YacTille 3a Bce BUHUKAAM FTOAOBHWI Binb Ta
6iAb B WKi (22,5% BMNAAKIB), MOXAMBO, YaCTKOBO 3a pPaXyHOK HE3PY4YHOI
Hanpy>XeHoi No3n, AMCKOMPOPT B 30HI cTUMyAALUii (5%). Y MeHLWIin KinbKoCTi
BUMNAAKIB CMOCTEPIraAUChb TPAH3UTOPHA 3MiHa CAYXY (1.25%), TpaH3UTOpHa 3MiHa
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KOTHITUBHUX OYHKUiN (1.25%), niaBULLEHHS apTepianbHOro Tucky (1,25%),
CTpiAsitoUi BOAI B CKPOHEBY 30HY (2,5%).

B 3anexHOCTi Bip nepeBaxaHHA HEBPOAOTYHOI CUMMTOMATUKU XBOPUM
3aCTOCOBYBaAAMUCh NPOTKOAM K MOTPOHOI Kopu Tak i AAMTOK

Y yacTMHKU NauieHTIB CNOCTEPIranoCb NOEAHAHHSA KiAbKOX HA: anckomdopT B
30Hi CTUMYASILLT, CTPiAsitoui BOAI B CKPOHEBY 30HY 06AMYYUSE Ha BOLi CTUMYAALT;
eni3oAMYHa NapokcM3mManbHa TPUBOXHICTb, MIABULLEHHS apTepianbHOro TUCKY;
rOAOBHWI BiAb, TPAH3UTOPHE MOPYLUEHHS CAYXY, AMCKOMbOPT B 30HI CTUMYASILLT,
CTPiASAtOYi BOAI B CKPOHEBY 30HY 06AMYYSA Ha 60U CTUMYAALLT, TOAOBHUI Binb UK
6iAb B LLIMIAHOMY BipAiAi xpebTa. HaiuacTile noeaHaHHA HA: AMCKOMOOPT B 30Hi
CTUMYASILLIT, FOAOBHUI Binb UM BiAb B LLMMHOMY BipaiAi xpebTta. HA cnocTtepiraanch
nepeBaXxHO Ha NepLlinx ceaHcax nposepeHHA PTMC, ocobAMBO NOEAHAHHSA
Aekinbka HS. Ix KinbKicTb Ta IHTEHCMBHICTb 3MeEHLLyBaAach MNPOTArOM uacy
npoBeAeHHsA Kypcy TMC ax A0 MOBHOIO NPUNUHEHHSA.

Mpu nosiBi HA y BUrASIAT HENPUEMHMX BIAUYTTIB B 30Hi CTUMYASILLT UM BOAKO MU
3YMUHAAM CTUMYASILLIIO, @ B AESAKMX 3MEHLUYBAaAM iHTEHCMBHICTb CTUMyAa AO
NPUNMHEHHA LUMX BiAYYTTIB. AAA 3MEHLIEHHSA MOXAMBMX MOPYLUEHb CAYXY Mpw
npoBeAeHHi ceaHcy pTMC naujieHTy 3anponoHOBYBaAW 3aCTOCOBYBaTH BepylLLi.

3a HawumMKu crnocTepexeHHsmu HHA cnoctepiraaMcb He TiAbKM Mia vac
npoBepeHHss TMC, aAesiki 3 HUX MPOAOBXYBaAM crocTepiraTucb NpPoTarom Ao6u
nicas ceaHcy i binblue (Taba.2).

Tabanus 2
TpuBanicTb HebaxaHoro siBuLA nip yac abo nicaa ceaHcy pTMC (n=80)

Cnocrepiranocb

Mpoxoanno . BinbLue HixX
HebaxaHuin epekr nia yac rg ,AI.-IVIerVILUI'IIiglé\lH yepes 24
ceaHcy ceaHcy FOAMHM
TpaH3UTOPHa 3MiHa CAYXY 3 (100%) - -
TpaH3nTopHa 3MiHa KOTHITUBHMX ) )
dYHKLA 1 (100%)
l'onoBHWM Binb, 6inb B LKI, 24 (72.73%) 8 (24.24%) 1(3.03)%

AvnckomopopT B 0bAaCTi
CTUMYAALLT

12 (100%)

1 (100%), He

EnisoanyHa napokcusmanbHa noB” f3aHO 3 ) 3
TPUBOXHICTb edekramu

CTUMYASALLT
MMiaBULLEHHA apTepiaAbHOrO ) o )
THCKY 1 (100%)
CTpuAAtoYi 6OAI B CKPOHEBY 30HY 2 (100%) ) )

Ha 6oL CTUMyASLLT

o/
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Tak, roAoBHWI BiAb UM BiAb Y LLIMIAHOMY BiAAIAI 36epiraancb NPOTAroM A06U
B 24,24% Bip 3aranbHOi KiAbKOCTI BWMMAAKIB TOAOBHOIMO OOAID, @ B AESAKMUX
Bunaakax (3,03%) i 6inblie HidX A0BYy. TeHAEPHWI HaAi3 OTPUMAaHKX AQHKX
nokasaB, WO BiAbLUICTb BUNAAKIB TOAOBHOMO GOAID i BOAIO B LUMIAHOMY BipAiAi
6yAn 3adikcoBaHi y XiHOK.

BUCHOBKMU.

TMC, AK MeToA HeiHBa3WBHOI HEMPOMOAYASLIT, 3alMMaEe BaxAMBe Micle B
npoueci HeMeAMKaMeHTo3HOI peabiniTauii xBopux Ha PC. beaneka TMC BkAtoUuae
peTeAbHUI  BipGip NauieHTiB 3  AOTPUMAHHAM  KPUTEpIiiB  NokasaHb i
NPOTUMOKa3aHb NPU3HAYEHHSA NPoLEeAypPH, 3ropa nalieHTa Ha nposeaeHHA TMC,
BUOIP MPOTOKOAY CTUMYAALIT 3 nepcoHidikoBaHWM niabopoMm napameTpis,
3anobiraHHs nNOGIYHMX ABWLWL, | MOHITOPUHI CTaHy nauieHTa B NPOLECI
nposeaeHHsA TMC.
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MEANYHI MACKMU I3 SBHE3APAXYIOYMMU BAACTUBOCTHAMU

MEDICAL MASKS WITH DISINFECTING PROPERTIES

AHOTALIA:

MpoaHanizoBaHo AocBiA 60poTEOM 3 NaHaemieto COVID-19. BusHaueHo KOMNAEKC HecneumpiuHmx
3aX0AIB NPOPINAKTMKM Ta NPIOPUTETHICTb iX BNPOBaAXKEHHA. MpeACTaBAEHO NPOrPEeCHBHI TEXHOAOTI Ta
PO3P06KM YKPaTHCbKMX HayKOBLB, LLO CTOSITb Ha CTOpoXi GioaoriuHoi 6e3nekn rpoMaasiH. HaBeaeHo
OCHOBHi BAGCTMBOCTI edeKTMBHMX 3acobiB HecneumoiuHoi npodinaktukn COVID-19  BiTYM3HSHOMO
BMPOBHULTBA.

BCTYN

AK 3acBipuye Makxe ABOPIUHUIA AOCBiA 60poTLOM i3 NaHAaeMieto COVID-19, B
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Macok abo pecnipatopiB € HaMbiAbll EePEKTUBHUM 3aXOA0M B  3HWXKEHHI
NMOLIMPEHHS BIPYCiB MOBITPSAHO-KPANEABHUM  LUAAXOM. KpiM  TOro, AOLIAbHO
3AIMCHIOBATU 3 BUKOPUCTAHHSAM €DEKTUBHUX AE3IHPEKTAHTIB NEPIOANUHY 06POOKY
PYK, NPMMILLEeHb, POBOUYMX MOBEPXOHb TOLLO, @ TakKOX MOTOYHE 3HE3apPaxeHHS
MoBITPA XUTAOBMX Ta poboumx MpUMILLEHb Y MPUCYTHOCTI  Atoaer [1].
PekomMeHAOBaHO TaKOoX BMKOPUCTAHHS AOKaAbHMX OGIABTPIB Ta 3He3apaXxyroumx
BOAOOUYMCHUX CUCTEM, OCKIAbKM MPOTrHO3YETLCA MOXAMBICTb Nepeaaui SARS-CoV-2
BOAHMM LAsiXOM [1, 2].

OCHOBHA YACTUHA

ICHYIOUi CbOroAHI Ha PUHKY MacKku Ta pecrnipaTtopu MatoTb PidHY ePpeKTUBHICTb
3aTpMMaHHsA 4YacTovyoKk po3mipom b6ina 1 mikpoHa - Bia 20 A0 95%, npu LbOMY
ebEKTUBHICTb 3aTPMMaHHA MNIABULLYETbCA 3a PaXyHOK BUKOPWUCTaHHA OiAblL
LLIABHUX GIABTPYBaAbHUX MaTepiaAiB abo 36iAbLLIEHHS X KiAbKOCTI.

Mo BiAHOLLEHHIO AO BipYCiB, AKi MatoTb po3Mipn 25-120 HaHOMETPIB, iICHYHOUI
MacKK Ta pecrnipaTtopu BUABAAKOTbL 3HAUHO MeHLY ebEKTUBHICTb 3aTpPUMaHHS,
O 3HMXYE €DEKTUBHICTb IX BUKOPUCTAHHS i3 METOL MPOdIiNaKTUKKU BipyCHMX
3axBoptoBaHb. OKpiM TOro, MacKu HaKOMUUytoTb Ha NOBEPXHI QiABTPYBaAAbLHUX
MaTepiaAiB MiKpOOpPraHiaMu, ki CTaHOBAATb Hebe3MNekKy siK NOTEHLINHI AXepena
BTOPMHHOI iHdEKLUII.

3Baxatoun Ha 3HauHy CyCrniAbHY HEOOXiAHICTb MPOTUAIT PO3MOBCIOAXEHHIO
36ypHMka COVID-19 [1, 3], B YKpaiHi 3a niatpumku  YCIMI  3ycUAASMK
BITYUMBHAHWUX MIANPUEMCTB TPbOX Pi3HMX rany3en NPOMUCAOBOCTI HaAaroAXeHO
BUPOOHULUTBO  CMELiaAbHOr0  HETKaHOro  KOMOiIHOBaHOro  martepiany i3
3HEe3apaxyluMMn BAACTMBOCTSIMM Ha OCHOBi CHMHTETMYHMX BOAOKOH Ta
MoAMGIKOBaHOI LeAtono3n (aani MIMOK-B), LLO BUKOPUCTOBYHOTb AAST OUMLLEHHS
XapuyoBUX PiAMH, B TOMY YMCAI MUTHOI BOAM [4], @ TAKOX CNeLuiaAbHOro HETKaHOro
KOMbIHOBaHOro Matepiany i3 3He3apaxytouMMKW BAACTMBOCTAMM Ha OCHOBI
CUHTETUYHMX BOAOKOH Ta MOAMGIKOBaHOI LeAtono3n (aani MMNOK-I) aAaa TOHKOro
OUYMLLEHHSA MOBITPS NIAMPUEMCTB MEAUYHOI, EAEKTPOHHOI Ta EAEKTPOTEXHIUHOT
NPOMMCAOBOCTI Ta $IK OCHOBM iHAMBIAYaAbHMX 3acobiB 3axucTy (Macok,
pecnipatopiB Towo) [1]. Takox oOpraHi3oBaHO BWPOOHWMLTBO pecnipaTopis-
nisMacok meapnuHmx tuny VPM (Bipyc 3axucHa mMacka) kaaciB 3axucty FFP2 Tta
FFP3 Ha ocHoBi matepiany MIMOK-M [3].

3He3apaxytoui BAACTUBOCTI crieLianbHWUIA HETKaHWUIA KOMBIHOBaHMI MaTepian
HabyBa€ B pe3yAbTaTi BBEAEHHS AO MOro CKAapy MomnepeAHbo MOAWGIKOBAHOI
LLEAFOAO3U. 3-NMOMIX iHLLIMX XiMIYHUX PEYOBUH Ta peareHTiB B OAHOMY 3 NPOLEeCiB
MoaudiKauii  UEeAOAO3M  (XIMIYHMW  CUHTE3) BUKOPWCTOBYKOTb Mpenapar
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«Mikpoctat™» 3a TY Y 20.4 - 41972832 - 001:20201aTY Y 20.1 - 41972832 -
002:2020 (BUCHOBKM AEPXaBHOI CaHiTapHO-eniaemMionoriuHOi ekcneptnan Ne 12.2-
18-5/8394 Bip 17.04.2020 p. ta Ne 12.2-185/8396 Bip 17.04.2020 p.),
OCHOBHa Aitouya peyoBMHA AKOro Mae MIATBEPAXEHY BipYAILMAHY aKTMBHICTb
BiAHOCHO Bipyca SARS-CoV-2 y koHueHTpauji 0,001%.

B 3anexHOCTi BiA MPU3HAYEHHS MapKW  CreuiaAbHOro  HETKaHoro
KOMbiHOBaHOro MaTtepiany i3 3He3apaXytuuMMKU BAACTUBOCTSIMU PIi3HATLCSA
CBOEI0 LLIABHICTIO, HaSABHICTIO Y CKAAAi HELEAOAO3HMX KOMIMOHEHTIB Ta
apMytOUMX BOAOKOH, fIKi CYTTEBO MOKPALLytOTb TEXHOAOTiYHI BAACTMBOCTI Ta
cnoxuBaubki akocTi MMOK [5]. Tak, npu BBEAEHHI NepeAideHnx BULLe A0BaBOK
NPOHUKHICTb 3paskiB MaTepiany i3 3HE3apaxyluMMu BAACTUMBOCTAMU AAA
noBiTPsA nNiaBuLLyeTbeA A0 980-1300 A/M2 c npu A p =200 MNa, S = 10 cm?, a
abCOAKOTHUI CYNPOTUB NPOAABAIOBaHHIO — A0 60 - 70 Klla.

3a pe3yAbTaTaMu NPOBEAEHWX Y Pi3Hi PoKK BUNpobyBaHsb [6,7,8,9,10] Bulle
3a3HayeHi MmaTepiaAM  MalTb  BUCOKY  BipyAiLMAHY Ta  6akTepULMAHY
epEKTUBHICTb (TabA. 1).

Tabamus 1
BipyaiumaHa Ta 6aktepuumaHa edpektnBHicte MNPK-B | MIIOK-MN*
Ne . - EdekTnBHiCTb
TecT-lWTamu MikpoopraHiamis
3/n 3He3apaXeHHs
1 Bipycu noaiomienity (Poliovirus) | Ta Il Tuny Sabin** 99,9 - 100%
2 Bipycu Kokcaki B1 (Connecicut-5), B3 (Nancy), B4 (JVB), 99,9 - 100 %
B6 (Hammon)
3 Bipyc renatuty A (HAV) 99 - 100 %
4 CnopoyTBoptotodi 6akTepii (Bac. megaterium)*** 100%
5 XonepHuit BibpioH (V. Cholerae 01) cepoTtun OraBa 100%
6 Bipyc SARS-CoV-2 99,9 - 100 %

lTpumitrn: * AOCAIAKEHHS MPOBOAMAM B MEXax LUTYYHO CTBOPEHUX FPaHUYHMX
KOHLIEHTpaUi¥ BipyciB Ta OaKTepii, O MNepeBuLLyTb iX enisemiyHy Hebe3aneyHy
KOHUEHTpaUito B 06’€KTax HaBKOAMLLIHLOIO CePeAOBHLLA BiA TUCAY AO COTEHb MIAbHOHIB
pagsiB 1a B NpUHUMNI HE 3yCTPiYatoTbCA Ta HEe MOXYTb iCHyBaTh B NpupoAi [10].

** 3riAHO CydacCHMX HayKoBMX ysIBA€Hb, LuTaMu Bipycy Poliovirus tuny | 1a Il Sabin, €
MOAEABHUM MIKPOOPraHiaMoM, B TOMY YMCAi i MO BiAHOWEHHO A0 SARS-CoV-2.
BBaxaertbcs, Lo cTivkictb Poliovirus tnny | Ta Il Sabin Ao ximiyHnx ¢pakTopiB He NoBMHHa
6yT1 HUXKYOHO 3a CTikikicTb SARS - CoV-2, skuii Bukamkae COVID-19 [11].

*** BYAO BUKOPUCTaHO cycreHsii Bacillus megaterium 3 KoHUeHTpauisivu Bia 1 T1c.
A0 10 MAPA. KAITUH B 1 MA 3@ ONTUYHUM CTaHA@PTOM.

Pecnipatopu-niBmackn meauuHi tuny VPM (BipyC 3axvCHa Macka) KaaciB
3axucty FFP2 1a FFP3 Ha ocHoBi matepiany MIOK-I i3 3He3apaxyroummu
BAACTMBOCTAMM (3@ TEXHIYHMM dannom NeVPM 01-20) nporwAn AO KAiHIYHE
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ouiHoBaHHSA (ekcneptnsy) - lMpotokon Ne 26.10/15 Bia 10.07.2020 p., Ta
AOAATKOBI crieunoiuHi BUNPOBYBaHHS B CreLiaAi30BaHil iHOEKLIMHIN KAIHILI
BiHHMLbKOrO HauioHaAbHOro mMepuMyHoro yHisepcutety iM. M.l lMuporosa Ta
nokasaAu BUCOKY €PEKTUBHICTb | YHIKaAbHI CNOXMBaLbKi BAACTUBOCTI:

1. BesneyHicTb Ta 3pyYHiCTb. 3PYyUHICTb Ta 6€3NEUHICTb BUKOPUCTAHHSA OAHOTO
3acoby iHAMBIAYAAbHOMO 3aXMCTY MPOTArOM 72 FOAMH (B TOMY YUCAI | MEAMYHMX
npauiBH1KiB) a He 5,5-12 roanH, BU3HaueHunx Hakazom MO3 Bia 25.05.2006 p.
Ne 319 (peectp MiHtocTy YkpaiHn 09.06.2006 p. 3a Ne 696/12570).

KombopT BUKOPUCTaHHA 3a6e3neuyeTbCs 3aBAAKM:

- aHaTOMiYHUM dopmam;

- HasABHOCTI BHYTPILUHBbOI KAIMCATOPHOI CTPIUKKM, WO rapaHTye HaAilHy Ta
3pYyHy dikcauito Ha NepeHicCi;

- NPaBUAbBHOMY PO3TallyBaHHIO B Mipy €AaCTUUYHOI QiKCYrOUOi rapHiTypu, LLO
AO3BOASIE SIKICHO 3aKPiNUTK pecnipaTop-niBMacKy HaBiTb MPW HAasABHOCTI AOBroro
BOAOCCS YM BULLYKAHOI 3a4iCKM.

MPUIHATHA NPOHMKHICTL NOBITPS 3abe3neuye AerkicTb AMXaHHSI HaBiTb NPU
NiABULLEHHI PiBHA Ta iIHTEHCUBHOCTI $i3UYHOI aKTUBHOCTI.

3aBASIKM 3HULLIEHHIO WAAXOM dikcauii Ha NoBepPxHi GYHKLIOHAABHOTO Liapy
b6aktepii Ta BipyciB, BkAtouyarouM SARS-CoV-2, 3abesneuye rapaHToBaHe
CTPUMYBaHHSA 36YAHUKIB iHOEKLIMHUX 3aXBOPHOBaHb Ha LWIAAXY MNepepadi Bip
XBOPOi AOAMHU ab0 BipyCOHOCIS AO 3A0POBOI, @ TAKOX BUKAKOUAE, HA BIAMIHY Bi
OYAb-SIKMX iHLWKX (6e3 YyHIKaAbHOro cneujaAbHOro HeTKaHoro KoMOiHOBaHOro
mMatepiany i3 3He3apaxytuuMMKu BAACTMBOCTAMMK) 3acobiB iHAMBIAyaAbHOroO
3aXUCTy OpraHiB AMXaHHSs,, AoAaTkoBe bOakTepianbHe Ta/uM  BipycHe
HaBaHTaXeHHs1 XBOPOI AOAMHM abo BipyCOHOCIS, SiKi iX BUKOPWUCTOBYHOTb.

2. Bucoka edeKktmBHiCTb. EQEKTMBHICTb pecnipaTopiB B MNOPIBHAHHI 3
KAQCUYHWMU MEANYHUMMU Ta 3aXMCHUMKU MacKkaMu HabaraTto Buwa. PecnipaTop-
nieBMacka ¢ianbTpyBanbHa 6€3 KaanaHy - Le niBMacka, L0 NAOCKO CKAAAAETbCH,
i3 BEpPTMKAAbHMM OCbOBWMM LIBOM Ta 3abes3neuye LliAbHE MPUAATaHHA AO
06AMYuS.

30BHILLHIN Wap - KapkacHWii - 3abe3nedye popmy 3acoby iHAUBIAyaAbHOrO
3axXMCTy OpraHiB AMXaHHS (B TOMY UWCAI i pecnipaTtopa-niBMacku) Ta HapilHe
KPINAEHHS KAIMCATOPHOI CTPIUKK, GIKCYIOUOI FapHITYpU ('YMO-TKAHMHHA CTpiuKa),
iHLIKX WapiB BUPOBY, YAaCTKOBO — MeXaHiYHe OUMLLIEHHS NOBITPS.

CepepHin wap - GYHKUIOHAAbHUI (MPEeACTaBAEHWUIA OAHUM abo KiAbkoMa
npoLuapkamu B 3aAeXHOCTI Bip MOAEAi BUpoOy) - 3abesaneuye HapinHU 6ap’ep
33 paxyHOK MexXaHiuHUX, Gi3UKO-XIMIYHUX, COPOLIMHKUX Ta iHLIMX BAACTUBOCTEMN.
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Halikpally epeKTUBHICTb MPOAEMOHCTPYBaAK BUPOOU Ha OCHOBI YHIKAAbHOTO
cneuiaAbHOroO  HeTKaHoro Kom6iHOBaHOro MaTepiany i3 3HE3apaxytouumu
BAQCTUBOCTAMM. BipyniumaHa edpeKTUBHICTb KOMBIHOBAHOIro ¢iAbTPYBaAbHOIO
Marepiaay i3 3He3apaxy4mMmMu BAACTUBOCTAMM MO BIAHOLLEHHIO, HANPUKAAA, AO
Bipycy SARS-CoV-2 cknapae 99,9-100%.

BHyTpiLWwHiM wap - 6e3nocepeaHbo NPUASArae A0 LLIKIpU 06AnUuA, 3abesneuye
TOHKY MeXaHiuHy ¢iAbTpaLito Ta rapHi CnoXwBalbKi BAACTMBOCTI BUPOOY -
NpPeACTaBAEHUI HAATOHKMM FinoaAepreHHUM MaTepiaAOM HaMBULLIOT SIKOCTI, LLIO
BUKAIOUAE BYAb-AKi MOAPA3HEHHS NPW AOBrOTPUBAAOMY BUKOPUCTAHHI.

B cknapeHOMy CTaHi nonapaHHs NUAY Ta 6pyAy Ha BHYTPILLHIO NMOBEPXHIO
niBMacku 3BOAUTLCA A0 MiHIMyMY.

3. YHiBepcanbHicTb. Pecnipatopu-niBMackn ¢iAbTpyBaAbHIi KOPUCTYHOTbCA
BEAMYE3HOIO NOMYAIPHICTIO B 6aratbox chepax:

- MEAWYHIN;

- KOCMETOAOTIYHIW;

- ANK;

- EHEepreTuKy;

- aBTONPOMUCAOBOCTI;

- BypiBEABHIN;

a TakoX y nobyri.

4. BUCOKa SIKICTb CKAAAOBUX Ta KiHLIEBOI MPoAYKLIi. MpioputeToM BUPOOHMKa
€ BUCOKa sIKiCTb KiHLEBOI NPoAyKLii. OKpiM AETAaAbHOrO BUBUYEHHSI HEOOXIAHMX
3riAHO YMHHOIO 3aKOHOAABCTBA YKpaiHM AOKYMEHTIB Ha BCi CKAAAOBI KiHLEBOI
NPOAYKLIi, OYyAb-IKMIA MOCTAUYaAbHUK MIAAAETLCS  MOMEPEAHIA  PETEAbHIl
nepesipui, a Moro martepian Ta/unM 3arotoBKU — AOAATKOBUM AOCAIAXKEHHAM i
TECTYBAHHIO, aAXE Halla NPOAYKLIA MOCTaYaEeTbCAa B TOMY YUCAI | Y KAIHIKM,
BiABEAEHI Mia AikyBaHHA xBopux Ha COVID-19.

5. AocTynHa uiHa. He3BaxakuuM Ha BEAMYE3HWM MOMUT Ha iIHAMBIAYaAAbHI
3acobM 3axuUCTy OpraHiB AMXaHHSl, BMCOKY AKICTb Halloi NPOAYKLUii Ta
MaKCMMaAbHO MOXAMBY (3 YCiX AOCTYMHMX Ha PUHKY Y CBOEMY KAaci)
ebEKTUBHICTb  HEWTpaAi3aLii/3HULIEHHA XBOPOOOTBOPHUX MIKPOOPraHi3miB,
BKAIOUAOUM BipYyCH, Ha LLASIXY Nepeaadi Bia XBOPOi AOAMHM abo BipyCOHOCIA A0
3A0POBOI, BIANYCKHI LiHWM BUPOOHMKA Ha BCHO AiHIMKY pecnipaTopiB-niBMacok, B
TOMY YMCAI | Ha BUPOOU 3 YHIKAABHUMW BAGCTMBOCTAMM Ta XapaKTepUCTUKaMMU,
3aAULLATLCA AOCTYNHUMU. CripaBeAAMBE LLIHOYTBOPEHHS — OAWH 3 FOAOBHUX
NPUHLMNIB BUPOBHUKA Ha PiBHI 3 SIKICTIO, edEKTUBHICTIO Ta BE3NEYHICTHO (B TOMY
UYMCAI | NO 3aBEPLLEHHIO BUKOPUCTAHHS) MPOAYKLL.
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OcHoBHI nepeBarv Po3pobAEHUX HAMU MEANUYHMUX MACOK:

- HaAIMHMI 3aXMCT BiA BIpPYCIB — LLiAbHE MPUAATaHHS, KiAbKa WapiB ¢iabTpallii,
BTIAEHHSI B OAHOMY BMPODIi oapa3sy Kiabkox Bap’epHUX MeXaHi3MiB;

- 3py4YyHa AASI TPMBAAOTO BUKOPUCTAHHA GOpMa, MPUMHATHI AAA BIAbHOIO
AMX@HHA XapaKTepPUCTUKM MOBITPAMNPOHUKHEHHS, KpeaTWMBHUM AM3alH (3a
6axxaHHSIM);

- BIACYTHICTb 3anaxiB, aAepriyHMX peakuil Ta MNOAPaA3HEHHS LWKIpU fK
pe3yAbTaT BUKOPUCTAHHS NPU BUPOOHMUTBI TIAbKK HaMsIKICHILLIMX MaTepianiB;

- TPMBAAICTb HAAIMHOIO 3aXMUCTy OpraHiB AMXaHHA CKAAAAE 72 FTOAUHM;

6. IHAMBiAyanbHa ynakoBka. |HAMBIAyaAbHa yNmakoBKa, MOXAMBICTb
nakyBaHHS pecnipaTopiB-NiBMacoK, y fKy Takox nepepbadveHa BUPOOHUUWUM
npoLecoM, Po3LLUMPIOE Aiana3oH YMoB 3bepiraHHsa (Temnepartypa Bia -20°C a0
+50°C; BipHOCHa BOAOriCTb - He binblle 95%) Ta 3abe3neuye MOXAMUBICTb
MOBHICTIO 6€3NeYHOro NOBOAXEHHS 3 BUPOOOM Ha BCix eTanax Moro “-XUTTeBoro
LUMKAY” @X A0 MOMEHTY YTUAI3aLLi.

He 3BaxatouMm Ha CKAAAHWIA BUPOOHWUMA LIMKA CMeuiaAbHOrO HETKaHOro
®iAbTPYBaAAbHOIO koMbiHoBaHOIo maTtepiany i3 3He3apaxyrunumu
BAACTUBOCTAMM, SIKUM  OO’€EAHYE TPW  MIANPUEMCTBA  PI3HMX  ranysen
NPOMWCAOBOCTI, po3pobka Oyna BUCOKO OljiHEHa Ha B2B 3ycrtpivax,
opraHizoBaHnx DMAN (HimeuyunHa), a TakoX OKPEMWMU YydyaCHWUKaMU
HANNOVER MESSE 2021 Digital Edition.

HaykoBoto (ekcrniepTHoto) Papoto KatouoBoi nabopatopii YKkpaiHCbKoro cotosy
NPOMUCAOBLIB Ta nianpuemuis  (npotokon Ne2  Bip 02.03.2021p.)
pPEKOMEHAOBaAHO BCi BUAM MacCOK, pecnipaTtopiB, MOAYAIB Ta KapTPUAXIB AAS
OYMCTKM Ta AOOUMCTKM BOAM, AO CKAGAY SIKMX BXOAWTb CneuiaAbHWA HETKaHWK
KOMbIHOBaHWI MaTepian i3 3He3apaxyrunMm BAACTUBOCTAMM AO 3aCTOCYBaHHSA
Ha MNIANPUEMCTBAX Ta y OpraHi3auisix, B TOMy UMUCAi i y nepioa Hap3BUYAMHOI
enipemMionoriyHoi cuTyauii, WO BMKAMKaHa naHaemietro COVID-19, 3 meToro
NPOodIAaKTUKM IHOEKLIMHOT 3aXBOPHOBAHOCTI Ta AiKBiAALLT HACAIAKIB NaHAEMIT.

Pecnipatopamu-niBmackamu meamnuHumn tuny VPM (Bipyc 3axncHa macka)
KnaciB  3axucty FFP2 T1a FFP3 Ha ocHosi wmatepiany MIMOK-M i3
3He3apaxyuMMn BAACTUBOCTAMMU (3a TexHiuHum dannom NeVPM 01-20) 3a
iHiLiaTMBX rpoMaACbkux opraHizauin y 2020-2021 pokax byan 3abesneuveHi
NPodiAbHI B AikyBaHHI xBopux Ha COVID-19 KaiHikn M. KueBa 1a M. BiHHMuSA, a 3
TpaBHs 2021 poky 3abesneuvyoTbes CNOPTUMBHI acouialii Ta aenerauii Ykpainu,
B TOMY UMCAI 36ipHi YKpaiHu 3 dyT6ony, OaiMniricbka Towo. Ao KiHua 2021 poky
NA@HYETLCA PO3LLMPUTU NPOMUCAOBE BUPOOHULTBO MaCOK.
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BUCHOBKMU

Taknm YMHOM, 3aBAAKU 3YCUAAAM BITUMIHAHUX BUYEHMX Ta NPOMUCAOBLIB B
YKpaiHi HanaropAXeHo BUPOOHUUTBO CMeLljaAbHUX HETKaHUX KOMOIHOBaHMX
MaTtepianiB i3 3He3apaxyluMMu BAACTUBOCTSIMM Ha OCHOBIi CUHTETUYHMX
BOAOKOH Ta MOAMPIKOBAHOI LIEAIOAO3W Ta BUIFOTOBAEHHS 3 HUX MEAUUHMX
MacoK i pecnipaTtopiB, fIKi 3HAYHO MNOCUASATb E€(DEKTUBHICTb PO3POOAEHMX
HecneundiuHUX 3aX0AIB B 3HUXEHHI NOLMPEHHS 36yaAHUKIB COVID-19 iHdeKLii.
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CraxoBa AniHa lMeTpiBHal
Stakhova A.

®YHKUIOHAABHI 3MIHUA MIOKAPAA Y XBOPUX HA
PEBMATOIAHWUW APTPUT TA PESUCTEHTHY APTEPIAAbHY
MNNEPTEHSIIO

FUNCTIONAL CHANGES OF THE MYOCARDIUM IN PATIENTS WITH RHEUMATOID
ARTHRITIS AND RESISTANT ARTERIAL HYPERTENSION

AHOTALYA:

PeBmatoipHuit apTput (PA) - Le XPOHiYHE ayTOiMyHHE 3axXxBOPIOBAHHSA, AKE MOXE CMPUYUHWUTU
HE3BOPOTHI MOLUKOAXEHHSI CYrA0BiB Ta 3HAuHy iHBaAiAHICTb, uacTota fAKoro 6AM3bko 1%.
3axBOPIOBaHICTb | CMEPTHICTb Y XBOPKX Ha PA 3pocTae Hacamnepea 3a paxyHOK CepLeBO-CYAUHHMX
XBOPOO, Mpu YoMy apTepianbHa rinepTeHsia (Al nociaae cepep HWX neple Mmicue, a npobaemu
pesucteHTHoI Al (PAT) 3aAMLLAIOTbCA HEAOCTATHBO BUBYEHUMMU. AKTYaAAbHICTb HALLOrO AOCAIAXKEHHS
NMOASIFAE Y MOXAMBOCTI PO3LLMPUTH Ta NOrAMBUTU 3HAHHS NPO GYHKLIOHAABHI 3MiHW Y MiOKapAi XBOPUX
Ha PA B noeaHaHHi 3 PAT. 3aranom mu obctexuan 179 ocib: 62 xBopux Ha PA B noeaHaHHi 3 PAT,
39 xBopux Ha PA B noeaHaHHi 3 AT, 41 xBoporo Ha PA 6e3 Al Ta 37 xBopux Ha Al 6e3 PA. Hamu 6yao
BCTAHOBAEHO, WO CTPYKTYpi AiacToAiuHOi AMcoOyHKUIT (AA) xBopux Ha PA Ta PAl nepeaxae
nopyLleHHs peAakcauii. Kpim Toro, BUCOka aKTMBHICTb PA TiCHO acouitoeTbes i3 po3BuTKOM AA, a
6inbLUa TpMBaAicTb PA Ta NPUMIOM FAHOKOKOPTUKOCTEPOIAHUX NpenapaTiB AETEPMiHYHOTb PO3BUTOK AA
3a paxyHOK 3MeHLIeHHst E/A Ta 36inblueHHs E/e'.

BCTYI

Y xBopux Ha peBmaToiaHMK apTput (PA) aprtepianbHoi rinepTeHsii (Al)
BUSAABASIETLCA BABIYi YaCTille | XapaKTePU3YETLCA CYTTEBO FPLUMM KOHTPOAEM [2,
8]. Tak K NiABULLIEHHS PiBHIB BiomMapKepiB 3ananeHHst NPOrHO3YTb PO3BUTOK
piactoniuHoi CH y xBopux Ha Al, akTyaAbHMM 3aAMLLAETbCA AOCAIAKEHHS
0COBAMBOCTEN CEPLEBOI reMOAMHAMIKM Yy XBOPUX i3 NMpo3anaAbHUM CTaHOM, Y
TOMy umchi PA [3]. OcobanBOi yBaru npuepTae A0 cebe npobAeMa PESUCTEHTHOT

1 acnipaHT kadeApU NPONEAEBTUKM BHYTPILLHbOI MEAMLMHU Ne2 R
HauioHanbHWI MeanyHui yHiBepcuteT imeHi 0.0.6oromonbus, YKPAIHA

This work has been republished [without change]. First publication: Craxosa, A., & KoHapariok, B. (2021).
OYHKLIOHAABHI 3MIHU MIOKAPAA Y XBOPUX HA PEBMATOIAHWM APTPUT TA PE3SUCTEHTHY APTEPIAABHY
TNEPTEHSIKO. Mpaanb Hayku, (6), 374-378. DOI 10.36074/grail-of-science.25.06.2021.066.
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Al (PAT), apxe npu TpuBaAOMY 3aCTOCyBaHHI npenapartis, WO MakoTb
NporinepTeH3MBHUI  edeKT, Takux AK TALKOKopTUKocTepoipaHi (TKC) Ta
HecTepoipHi  npotudananbHi npenapatv (HM3M), posButok PAl  BipuyTHO
CTPIMKIiLWNK [B].

MATEPIAAU | METOAMW.

MNpoBeAeHO aHaAi3 MEANYHOT AOKYMEHTALLT (KapTKU aMbyAaTOPHUX NaLEHTIB
Ta icTopii XxBopob), BiaibpaHO XBOPUX, AKI BIANOBIAAAW KPUTEPIAM BKAOUEHHS i
MaAu 3MOry HapaTu iHGOPMOBaHY 3roay, NPOBEAEHO BUKAKOUYEHHSA MOXAMBUX
NPUYMH PO3BUTKY BTOPWMHHOI Al. Crpateris AilarHOCTUKM Ta AikyBaHHS PA
BM3Havanaca 3rigHo EULAR 2019 poky [7], a aiarHo3 Al Ta UiAbOBi piBHi
odicHoro AT BCTaHOBAOBAAMCSl Ha MiacTaBi pekomeHaauin ESC/ESH 2018
poky [9]. PAl aiarHocTyBanacs ik Taka, L0 HE KOHTPOAIOETbCA, HE3BAXakun Ha
ONTUMAaAbHI AO3M 3-X KAACiB aHTUMNEPTEH3MBHMX MpenapartiB, BKAKOYAKOUM
Tia3MAHUI CeuoriHHMI npenapat, abo AKWO AN AAEKBATHOIMO KOHTPOAID AT
NoTPi6HO nNpu3HauutTh 4 abo bBinblle aHTUriNepPTEH3UBHUX NpenapatiB Pi3HMUX
KaaciB [1].

3aranom obctexeHo 179 ocib 3 Hux: 1 rpyna - XxBopi Ha pe3ucteHTHy Al (PAT)
Ta PA (n = 62), 2 rpyna - xBopi Ha Al Ta PA (n = 39), 3 rpyna - xBopi Ha PA 6e3
Al (n =41), 4 rpyna - xBopi Ha Al 6e3 PA (n = 37).

Bcim nauieHTam npoBoanAM odicHE BUMIpHOBaHHS apTepianbHOro TUCKY (AT),
poboBe MoHiTopyBaHHS AT ynpoaoBxX 24 roavH 3a aonomoroto ABPM50
OCLUMAOMETPUUYHHUM MeToAOM. BuzHauanm CAT, AAT Ta NyAbCOBWUI apTepianbHUN
ek (MAT). MpoBoanaaca ponnaepexokapaiorpadis Ha anapati Aloka-Hitachi
(Arietta S60) 3 patumkom Ha 2,5 - 3,5 MHz. OuiHka aiactoaiyHOl dyHKUiT AL
(APAL) npoBoaMAaacs 3a AQHUMU AOCAIAKEHHST TPAHCMITPAABHOTO KPOBOTOKY B
PEXMMI iIMNYAbCHOIO M MOCTIMHOMO AOMNAEPa 3 BEPXiBKOBOI 4-KaMepHOi No3uLii
Ha MITPaAbHOMY Ta TPUKYCMIAAAbHOMY KAanaHax BIiANOBIAHO. TKaHWHHUM
AOMMAEPOM  BM3HAYaAM MaKCMMaAbHY pPaHHIO AiaCTOAIUHY MiOKapAiaAbHY
LBMAKICTb B 0BAACTi AaTepanbHOl Ta MITPaAbHOI CTYAOK MITPAAbHOMO KiAbLS
(e' lat Ta €' med BiANOBIAHO, CM/CEK), PO3PAXOBYBAAUCSH CEPEAHI 3HAUYEHHS K
ixHa Haniscyma (E' BiamoBiHO) [5]. PaxyBanaca LWBWAKICTb perypritauii Ha
TpUKycninanbHoMy Knanati (TK) [4].

Bci rpynu AOCAIAXKEHHSI CMIBCTABHI 3@ BiKOM, CTatTio, @ TakoX pPiBHEM
naAiHHS; rpynu xBopux Ha PA cniBcTaBHi 3a BapiaHToM nepebiry PA, TpuBanaicTio
PA, a Takox aktuBHicTio PA 3a piBHem CPB Ta wkanoto DAS28-CPb, wo
BIAMOBIAQAO BMCOKIM aKTMBHOCTI 3axBOptoBaHHA y rpynax 1, 2 T1a 3,
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HEOOXIAHICTIO Yy MPUIOMI TAOKOKOPTUKOCTEPOIAHUX (TKC) Ta HecTepoiaHMX
npoTtnsananbHux npenapatis (HM3M);
TpuBanicTio Al (Taba. 1).

rpynn xBopux 3 Al cniBCcTaBHi 3a

Tabamus 1
KAiHiYHa xapaKTepuCcTUKa XBOPUX
rpyna 1 rpyna 2 rpyna 3 rpyna 4

MMokagnuk (n=62) | (n=39) (n=41) (n=37)
BiK, poku, M + o 62,9+9,0(61,9+7,0| 59,1+85 60,6+9,6
XiHkK, abce. (%) 52(83,9) | 30(76,9) | 37(90,2) 31(83,8)
Cepono3nTuBHUM BapiaHT PA
no PO 1a amw-LLMN, a6e. (%) | O+ (823) | 29(744) | 31(756)
,:AK:_M(BSmCTb PA no DAS28-CPB, 54+10 | 56410 53+1.1 )
MNpuimann HN3M, abe. (%) 50 (80,6) | 33(84,6) | 31(75,6)
Mpuiimanu TKC, abe. (%) 21(33,9) | 11(28,2) | 15 (36,6)
TpuBanictb PA, pokn, M + o 92+80 | 87+7,1 8,6+9,2 -
TpuBanictb Al, poku, M + ¢ 10,8+ 7,2| 7,0+ 3,8 - 9,2+6,1
ManiHHsg, abc. (%) 7 (11,3) 5(12,8) 7(17,1) 5(12,2)

PE3YABLTATMW.

[aBTOpCbKa po3pobka]

Mu BU3HAUUAM, WO Y XBOpKUX rpynn 1 odicHnin CAT BULLMK, HIX Y XBOPUX
rpyn 2, 3 1a 4 (BianosiaHo Ha 10,1 mm pT.CT., 29,3 MM pT.CT. Ta 9,5 MMm prT. CT.,
BCi (p<0,01), odpicHuin AAT y xBopux rpynu 1 BULLE B MOPIBHAHHI 3 XBOPUMU
rpynu 3 Ha 12,2 mm pT.cT. (p<0,001), odicHui MAT y rpyni 1 BuLLe, HIX Y rpynax
2, 3 1a 4 (BiaANOBIAHO Ha 6,7 MM pT.CT., 16,9 MM pT.CT. Ta 6,1 MM pPT.CT, BCi
(p<0,01). Mpu aHanizi AT 3a pesyabTatamu AMAT My BCTaHOBWAM, LLIO CEPEAHIN
poboBuit CAT y rpyni 1 BMWMK MNOPIBHAHO 3 naujeHTamu rpyn 2, 3 T1a 4
(BianoBiaAHO Ha 6,4 MM pT.CT., 29,1 MM pT1.CcT., 9,9 Mm™m pT. CT., BCi p<0,05),
cepeaHin poboBuin AAT BULLIE, HiX Yy XBOPKX rpynu 3 Ha 15,6 mm prt.cT. (p<0,05)
a cepepHin pobosuit poboBui MAT y rpyni 1 Bulle, HiX y rpynax 3 1a 4
(BianoBiaHO Ha 12,8 MM pT.CT. Ta 5,3 MM pT.CT., BCi p<0,05) (Taba.2).

Tabanus 2
MapameTpu CUCTEMHOI reMOAMHaMIKK Y XBOPUX AOCAIAHMX rpyn, M £ ¢
MoKa3HuK rpyna 1 (n=62) r(ﬂ);n;g? 22};”211;’ r(a;;n;;)t
OdichMi CAT, | 141 148 0%##1 | 131,0¢10,6 | 111,8+87 | 131,6+11,9
MM PT. CT.
Odicuit AAT, 83,7554 80,4+7,4 | 71580 | 80,4478
MM pT. CT.
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TabAnus 2 (NpoAOBXEHHS)

rpyna 1 rpyna 2 rpyna 3 rpyna 4

MokasHWK (n=62) (n=39) (n=41) (n=37)
Odichui MNAT, 57,3+7,8*##! | 50,6+6,8 40,4+4,5 51,247,7
MM PT. CT.
CAT 3a AMAT, 142,6£10,0 | 13624129 | 1135:7,8 | 132,7+13,2
MM PT. CT.
AAT sa AMAT, 82,148,7 78,8+102 | 66,5:6,8 78,0£9,1
MM pT. CT.
NAT 33 AMAT, 59,6t129 | 575:11,6 | 468:50 | 54,384
MM pT. CT.

[aBTOpCbKa po3pobka]
[oumitkn (y1 i B 186A. 3): * - p < 0,05 y rpyni 1 nopiBHsHO i3 rpynowo 2,
# - p < 0,05y rpyni 1 nopiBHsAHO i3 rpynoto 3, ! - p < 0,05 y rpyni 1 nopiBHAHO i3 rpymnoto 4,
** - p < 0,05y rpyni 1 nopiBHsHO i3 rpynoto 2, ## - p < 0,05 y rpyni 1 nopiBHAHO
i3 rpynoto 3, ! - p < 0,05 y rpyni 1 nopiBHAHO i3 rpynoto 4.

Mpu aHanizi AA Hawmx nauieHTiB MU BUSBUAUK, WO y xBopux 1 rpynu AA 'y
1,2 pasu vacTiwe BUABASETbCA HiX y xBopux rpynu 2 (88,7% npotn 76,9%,
x2=4,4, p=0,04), y 1,7 pa3u uacTiwe HixX y xBopux rpynu 3 (npotn 53,7%
x2=30,0, p<0,001) i y 1,3 pasu vacTile Hix y xBopux rpynu 4 (npotm 67,6%
x2=13,1, p<0,001). Y crpykTypi AA nauieHtiB rpynu 1 nepeBaxkae NopyLIeHHs
peaakcallii, ika y 2,3 pa3u biAbLL YacTa HiX NceBAO HopManbHWUM TUN AA (59,7%
npotn 25,8% x2=23,4, p<0,001) i y 18,7 pasiB HiX PECTPUKTUBHWUA TUN AL
(npotn 3,2% x2=75,3, p<0,001). YacTka BUSIBAEHHA NCEBAOHOPMAABHOIO TUNY
AA 'y 1 rpyni He Biapi3HAETbCA Bip rpyn 2 Ta 3 (BianosiaHo 59,0% 1a 48,8%,
p>0,05) i y 1,3 pa3u Buwa Hix y rpyni 4 (npotn 46,2% x2=3,9, p<0,05), a
pecTpUKTUBHWM TMN AA Y rpyni 1 Ta 2 BUSIBASIETbCA 3 OAHAKOBO YacToToo (3,2%
Ta 2,6%, p>0,05), y rpynax 3 1a 4 paHUM TMN He BUSIBAAABCA. Kpim TOro, BUCOKa
akTuBHIiCTb PA TicHO acouitoeTbes i3 po3sutkom AA (BLWU=7,43, 95 % Al 1,24-
76,99, p<0,05). binblua TpuBanicTb PA Ta npuitom N'KC pAeTepMiHytoTb PO3BUTOK
AA 3a paxyHoOK 3MeHLeHHs E/A (BianosiaHo r=-0,39, 1a r=0,31, p<0,05).

Mpu aHanisi napametpis AA AL mu BUSABKMAMK, WO Yy xBopux rpynu 1 E ALL
MeHLWe HiX y rpyn 2, 3 1a 4 (BianosipHO Ha 1,6 cm/cek, 1,9 cm/cek Ta
3,3 cm/cek meHwe Hix y rpyni 4 (Bci p<0,05); A AL Buwwe Hix y rpyn 2, 3T1a 4
(BianoBiaHO Ha 3,5 cm/cek, 7,5 cm/cek Ta 2,4 cm/cek (Bci p<0,05); E/A AL
MeHLe Hix y rpyn 2, 3 ta 4 (BianosipaHO Ha 1,0 oa., 2,0 oa. Ta 2,0 oa. (BCi
p<0,05). MNpu nopiBHAHHI NapameTpiB TKAHWMHHOI AoNAepexokapaiorpadii mu
BCTAHOBUWAM, WO €' med, €' lat Ta E™ y xBopux rpynu 1 meHLue Hix y rpyn 2, 3 1a
4: BianoBipaHO €' med Ha 0,9 cm/cek, 3,0 cm/cek Ta 1,7 cm/cek; €' lat Ha
0,8 cm/cek, 3,1 cm/cek Ta 2,2 cm/cek; E° Ha 0,8 cm/cek, 2,7 cM/CeK Ta
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1,9 cm/cek (Bci p<0,05). E/e' med, E/e' lat Ta E/E™ y xBOpuX rpynu 1 BULLE Hix
y rpyn 2, 3 1a 4: BianosiaHo E/e' med Ha 0,7 cm/cek, 1,7 cm/cekTa 1,1 cm/cex;
E/e' lat Ha 0,9 cm/cek, 1,7 cm/cek Ta 0,8 cm/cek; E/E° Ha 0,7 cm/cek,
1,6 cm/cek 1a 0,9 cm/cek (Bci p<0,05). LBnakicTb perypritauii Ha TK 'y rpyni 1
BUWE HiX y rpynax 2, 3 1a 4 (BianosiaHo Ha 0,2 cm/cek, 0,2 cm/ceK i
0,3 cm/cek, Bci p<0,05) (taba. 3). binblia TpuBaAicTb PA, cepono3uTUBHWI
BapiaHT PA Ta npuriom HM3M i TKC peTepMiHytoTb po3BUTOK A 3a paxyHOK
36inblIeHHSs E/e' (BianoBiaHo r=0,38, r=0,31, r=0,29 1a r=0,27, p<0,05).

Tabamua 3
MapameTtpu piactoaivHoi yHKUiT ALL y xBOpUX, Me (25% - 75%)
rpyna 1 rpyna 2 rpyna 3 rpyna 4
MokasHuk (n=62) (n=39) (n=41) (n=37)
63,6 (55,0- 65,2 (50,9- | 65,5 (56,4- | 66,9 (49,9-
E AL, cm/cek 72,6)%#! 68,7) 82,1) 76,2)
71,4 (64,1- 67,9 (59,8 | 63,9 (565,6- | 69,0 (66,5-
A ALL, cm/cek 86,2) *#! 82,5) 73,6) 88,1)
E/A AL 0,8 (0,7-1,1) *#{ 0,9 (0,6-1,1)[ 1,0 (0,8-1,3)[ 1,0 (0,7-1,1)
e med, om/cek 8,6 (79;;.&-'10,1) 9,5 (6,6-10,5) 11i63 (18),0- 1Oi31 (86),6_
. 9,6 (7,6-10,7) | 10,4(7,9- | 12,7 (10,0- | 11,8(7,3
e' lat, cm/cek * 441 11,2) 14,1) 12,3)
: 9,2(8,0-105) | 100(7,3- [ 119(95 | 111(75
E', cm/cek *#] 10,4) 13,7) 11,5)
E/ € med 7,5(6,58,7) *#1 6,8(6,2:8,5)| 59 (5.2-7.5)[ 6.4 (6,2-8,8)
E/e'lat 7,0 (5,8-8,5) *#] 6,1 (5,7-7,6)| 5,3 (4,5:6,7) | 6,2 (5,0-7,7)
E/E 7,2 (6,2-8,2) *#| 6,5 (5,9-7,4)| 5,6 (4,86,9)| 6,3(5,87,8)
LLiBnAKiCTb perypritauii
HBTH w/oon 2,6 (2,2-3,0) *#| 2,4 (2,3-2,9)| 2,3(2,2-2,5)| 2,4 (2,3-2,8)

[aBTOpCbKa po3pobka]

BUCHOBKMU.

AAA XBOPUX Ha pPeBMATOIiAHWMM apTpWUT B MOEAHAHHI 3 PE3WCTEHTHOR
apTepiaAbHOO TiMNePTEH3IED NPUTAMaHHUM € BMCOKA 4actoTa AiaCTOAIYHOI
AMCOYHKLIT Yy CTPYKTYpi IKOI NnepeBaXae BM3HAUYEHHA MOPYLIEHHA peAakcalii.
Mpn 36iAblUEHHI aKTMBHOCTI Ta TpuBaAocTi PA, a TakoX BXWBaHHI
TAFOKOKOPTUKOCTEPOIAHMX MpenapaTiB MoriplwyeTbCA AiaCTOAIMHA AMCOYHKLIS
MioKapaa.
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