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The effectiveness of complex treatment using hardware techniques and accommodation training to treat meridi-
onal amblyopia (MA) in children with astigmatism was determined. MA is a selective violation of visual acuity (VA)
when distinguishing the contours of objects of a certain orientation and is the cause of violations in the mechanisms
of integral processing of visual stimuli, the development of cognitive abilities in children, and visual performance.
Available sources highlight the effectiveness of optical correction and occlusion or penalization in the treatment of
MA, while studies evaluating the effectiveness of pleoptic hardware treatments and the results of accommodative
training in patients with amblyopia and astigmatism are less numerous. The difficulties of diagnosing meridional
amblyopia and the lack of unified approaches in assessing meridional functional indicators make it more difficult
to evaluate the results of one or another treatment method. Studying the effectiveness of the specified treatment
methods and investigating the features of their impact on the visual analyzer can improve the quality of medical
care for children with astigmatism and amblyopia and individualize treatment tactics. In this work, the author's
approaches to the evaluation of meridional indicators of visual acuity before and after treatment with available
and most common pleoptic techniques were used. The combination of modified methods for assessing visual acuity
in orthogonal meridians made it possible to more deeply assess the nature of disturbances in visual perception in
children with astigmatism and amblyopia and to identify "risk group" children in the refractory course of meridional
amblyopia that require more attention and more frequent observation and treatment. The use of common, avail-
able methods of pleoptic treatment, which can be supplemented with accommodation training in the conditions of a
children's specialized ophthalmology office or at home, has shown its effectiveness in the indicated group of patients.

Key words: astigmatism; meridional visual acuity; meridional amblyopia, individual variations.

Connection of the publication with planned re-
search works.

The work is part of the research project “To study
the effect of photostimulation of the retina with static
and dynamic patterns on selective indicators of visual
acuity in patients with amblyopia and to develop a com-
prehensive method for treating meridional amblyopia.”
State registration number 0119U101212.

Introduction.

Refractive abnormalities are the most critical cause
of monocular and binocular function disorders in chil-
dren and adults. The most complex disorders in the
mechanisms of binocular vision and visual perception
are characteristic of patients with astigmatism. This is
because the peculiarity of the structure of the visual
analyzer causes the formation of two optical foci, and

one or both do not coincide with the retina. As a result,
two meridians simultaneously exist in the eye, one of
which has a higher VA than the other. Refraction asym-
metries associated with astigmatism can be the reason
for developing a particular form of amblyopia — meridi-
onal amblyopia (MA) [1, 2, 3, 4, 5]. MA is manifested
by a selective violation of VA when distinguishing the
contours of objects of a certain orientation [3]. Experi-
mental studies show that the loss of binocular neurons
occurs after a decrease in their binocular stimulation
due to a prolonged absence of normal monocular and
binocular stimulation. Such neurons are structurally re-
lated to the right and left eye and are the basis for the
mechanisms of binocular and stereoscopic vision [3, 6].
MA can cause a violation of the monocular or binocular
mechanisms of integral processing of visual stimuli and,
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as a result, violations of visual performance or cognitive
perception in children [7].

The problem of treating amblyopia and binocular
disorders, as well as their complications, continues to
be relevant, despite the long study period and the ap-
pearance of many new treatment methods. Various
techniques are used to treat amblyopia in patients with
ametropia. It is customary to include optical correction
and occlusion or penalization among the main ones
and various modifications of photopleoptics among the
auxiliary ones. Modern methods of photopleoptics are
based on stimulation of the central and peripheral parts
of the retina with structured patterns. Patterns can be
static, dynamic, achromatic or chromatic [8]. Physio-
therapy procedures can be additionally used to increase
the effectiveness of treatment: skin electrostimulation
and magnetic stimulation of the retina and optic nerve,
magnetophoresis and electrophoresis of vasodilator
drugs, influence on reflexogenic zones, point massage,
vibrostimulation [8, 9].

It should be noted that the effectiveness of known
pleoptic methods in treating MA has not been studied.
This is related to the peculiarity of VA assessment, which
is carried out according to the minimum cognossible
criterion using complex-shaped optotypes (letters, num-
bers, pictures), which is an integral indicator of the state
of various cortical mechanisms of visual perception and
does not allow determining meridional VA indicators.
It is worth using other indicators and other methods of
determining visual acuity to determine the indicators
of meridional visual acuity. Most often, indicators of
vernier or separable visual acuity are used for this pur-
pose. The main publications in which the problems of
MA treatment are studied are devoted to determining
the effectiveness of using optical correction and occlu-
sion\penalization [10, 11, 12, 13]. It is noted that the
sustained effect of amblyopia treatment with these
methods according to the visual acuity criterion of up to
0.5 is maintained for 3 years in only 54% of patients [10,
14, 15]. In recent decades, there have been separate re-
ports on developing hardware methods for treating MA,
which enable meridional retino-cortical pathways to be
activated by adequate structured stimuli [16, 17, 18,
19]. For example, the proposed method of treatment of
MA by selective stimulation of the meridional receptive
fields of the retina with reduced VA stimuli in the form
of black and white stripes with a rectangular illumina-
tion profile [20]. Stimuli were oriented perpendicular to
the main meridians of astigmatic refraction. Asymmetry
between VA indicators in orthogonal meridians was de-
termined by the amplitude of the P100 peak of visual
evoked potentials [20].

As a result of treating patients with amblyopia and
complex hyperopic astigmatism, an improvement in
corrected VA was obtained. Also, for treating mild forms
of MA in patients with astigmatism, special computer
game programs have been developed, where in the
background of the game, the meridian with weakened
VA is additionally stimulated with colorful objects with
different contrast. The direction of the meridian in which
the stimulation will be carried out is determined using a
special marker that appears on the background of the
game program [19]. The effectiveness of the treatment
was determined only by the minimum cognoscibele
criterion, log mar tables were used for the study. As a

result of the treatment, complete improvement (log
mar 0.0) was obtained in 72.0% of patients with astig-
matism with oblique axes, which allows the authors of
the technique to recommend further development and
improvement of the technique for the comprehensive
treatment of patients with amblyopia and astigmatism.
Of interest is a publication that examined the effect of
modified computer programs on meridional VA scores
in patients with amblyopia and astigmatism. In such pro-
grams, the macular and foveolar areas were stimulated
either by a moving sinusoidal modulated circular grating
or by a fixed grating, which was presented against the
background of the playing field [16, 17, 18]. It should
be noted that these treatment methods did not involve
selective stimulation of retinal meridians with reduced
visual acuity. Changes in meridional visual acuity de-
termined the effectiveness of the methods according
to Landolt’s rings (minimum separable criterion). After
treatment using moving gratings, reliable positive dy-
namics of corrected meridional visual acuity was deter-
mined, while a more pronounced improvement of visual
acuity was observed in the meridian with maximum am-
etropia. And when using a stationary grid as an addition-
al stimulus in treatment with this computer program, no
statistically significant improvement in corrected VA was
observed [18].

It is difficult to conduct a comparative analysis of
these works and to single out the most effective treat-
ment method since the authors of the mentioned meth-
ods evaluated the result of MA treatment according to
different criteria. However, it can be assumed that to
achieve a positive result, selective meridional stimula-
tion is not mandatory.

Due to the fact that the effectiveness of modern
methods of pleoptics as a method of treating MA has
not been studied in detail, it can be expected that the
effect of improving meridional VA can be obtained when
using known methods of pleoptics. Research in this di-
rection can be successful only if standard methods for
determining meridional VA are introduced. This ap-
proach will make it possible to determine the most ef-
fective methods of treatment of MA, justify the need to
develop methods for selective stimulation.

In this work, our goal was to evaluate the impact of
complex hardware treatment together with the optical-
reflective method of accommodation stimulation on
MVVA indicators in patients with amblyopia and astig-
matism.

Pleoptic treatment at the beginning of its introduc-
tion into practice, was a very progressive step forward in
the treatment of amblyopia. Since the beginning of its
implementation, many methods of color and light stim-
ulation, including those of domestic production, have
been used in practice. But today, the relationship to it
is ambiguous worldwide, and treatment results differ
significantly in terms of effectiveness, from 18 to 58.9%,
depending on the method, technique and duration of
treatment. Clinical studies by many ophthalmologists
have shown that the best results in the treatment of
amblyopia are achieved with the complex use of several
stimulation methods. This is explained by the fact that
each of the methods affects one side of the pathological
process, and their complex use provides a versatile ef-
fect on the visual analyzer and gives a higher inhibitory
effect and stimulation of the functions of the amblyopic
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eye, which is expressed in the improvement of visual
acuity. According to various sources, the success rate
of traditional complex treatment of amblyopia ranges
from 41.3% to 86.9%.

However, accommodation disorders in amblyopia
have been reported by many researchers. In general,
as a result of studies of accommodation in amblyopia,
it was found: a decrease in its reserve; decrease in the
stock of short-distance accommodation; lack of accom-
modation in an amblyopic eye with non-central visual
fixation; preservation of joint accommodation of an am-
blyopic eye; reduction of accommodative responses to
weak and medium dioptric stimuli; deterioration of er-
gographic curves. These disorders explain the hemody-
namic disturbances of the ciliary body. In patients with
amblyopia and hyperopic refraction, such training helps
to increase the visual acuity of the amblyopic eye in 40-
76.9% of cases [21, 22, 23, 24]. Optical-reflex methods
of stimulating the accommodation reflex by defocusing
the image using optical glasses of variable optical power
or by changing the distance between the object and the
eye.

We used vernier visual acuity (VVA) indicators to
evaluate the treatment methods. This indicator is one of
the main criteria that allows you to assess the ability of
the visual analyzer to analyze objects of complex config-
uration [4, 23]. Special attention should be paid to form-
ing homogeneous groups to exclude errors in assess-
ing the results of amblyopia treatment in patients with
astigmatism. When selecting homogeneous groups, it
is necessary to consider the relationship between the
magnitude and direction of refractive asymmetry with
the magnitude and direction of meridional asymmetries
of VVA [25, 26].

Let’s consider in more detail what caused this ne-
cessity. From the point of view of physiological optics,
it is known that with direct astigmatism, vertical lines
are most clearly perceived, and with inverse astigma-
tism, horizontal lines are most clearly perceived. Thus,
with direct astigmatism, VA should be higher in the
horizontal meridian, and with reverse astigmatism —in
the vertical. However, this regularity is not always pre-
served. In patients with amblyopia and the same type
of astigmatism, the magnitude and direction of meridi-
onal vernier visual acuity (MVVA) asymmetries may not
coincide with the magnitude and direction of refractive
asymmetries [21]. In such groups, subgroups can be
identified that fundamentally differ in the direction of
MVVA in relation to refractive indices. In one subgroup,
the MVVA in the vertical and horizontal meridians may
be the same, in the second, the MVVA in the horizontal
meridian will be higher than in the vertical, and in the
third — vice versa. Variations in the directions of MVVA
asymmetries can be associated with constant changes
in the character of refraction during the development
of the visual system and, accordingly, with changes in
the conditions of adaptation of the sensory system to
astigmatism. This gives us the basis to believe that the
evaluation of the effectiveness of MA treatment should
be carried out separately in homogeneous subgroups.
If this factor is not taken into account, then during the
statistical processing of MVVA indicators in the general
group, MVVA asymmetries will be leveled, and the aver-
age indicators will falsely indicate the absence of meridi-
onal amblyopia.

A change in the type of MVVA asymmetry as a result
of amblyopia treatment in patients with astigmatism
can be one of the markers of treatment effectiveness.

The aim of the study.

To investigate complex treatment’s effect on meridi-
onal vernier visual acuity indicators in the treatment of
children with amblyopia and astigmatism.

Object and research methods.

24 children (48 eyes) aged 5 to 12 years with direct
simple and direct complex hypermetropic astigmatism
and amblyopia were examined. Spherical and cylindri-
cal components of refraction ranged from +0.5 to +4.5
dpt. Visual acuity was determined according to Syvt-
sev’s table. Amblyopia of mild degree was determined
in 89.6% of patients (43 eyes), in 10.4% (5 eyes) —mod-
erate degree of severity. The average table visual acuity
without correction before treatment according to the
Golovin-Sivtsev tables is 0.48 + 0.02, with correction
0.66 + 0.04.

A special computer program determined meridional
vernier visual acuity (MVVA). Patients were presented
with linear objects oriented in the horizontal and verti-
cal meridians. One of the linear objects could smoothly
move relative to the other. The value of the minimum
displacement of one line relative to another, which the
subject can record, will characterize the level of MVVA.
Stimuli were presented monocularly. Display character-
istics: 15 inches diagonally, screen resolution 1600x1200
pixels. The displacement of one pixel with this expan-
sion is equal to 0.12 arcmin. Just as the MVVA indicators
are characterized by angular values (angular degrees,
arcmin, angular seconds), a decrease in absolute indica-
tors indicates an increase in VA, and an increase in them
indicates its decrease. When measuring MVVA with lin-
ear tests oriented vertically, indicators are measured in
the horizontal meridian of the retina, and with the help
of tests placed horizontally, MVVA is determined in the
vertical meridian.

In the hardware treatment, we included treatment
using the ABT-1 ambliotrainer, the ASO-3 device, a mac-
ulostimulator and a laser stimulator, a synoptophore
and a MT-1 muscle trainer, the use of the computer
programs “Krestiki”, “Relax”. The course of treatment
was 10 days. Optical reflex training of accommoda-
tive ability was carried out monocularly. The left eye is
closed with an opaque flap. With the right eye with full
optical correction, the patient looks at the smallest op-
totypes of the standard table to determine visual acu-
ity further, which he can clearly distinguish. A +0.5 dpt
glass is placed above the correction in front of the eye,
with which this line is “blurred”. After a few seconds,
the optotypes are again well distinguishable. After that,
the +0.5 glass is changed to a -0.5 glass, with which the
patient waits for the optotypes’ clarity to appear. Each
specified glass is presented 10 times (that is, 10 presen-
tations of each glass). After that, the power of the glass
increases to +0.75 dpt (also 10 exposures of each glass),
then to +1.0 dpt (also 10 exposures). Suppose the pa-
tient successfully copes with the task. In that case, the
power of the glass can be gradually increased in steps
of 0.25 or 0.5 dpt until the power of the given glass is
equal to the power of ametropia or until the maximum
overcome glass.

Research was conducted in compliance with nation-
al bioethics standards and the provisions of the Helsinki

234

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2023 — Bun. 2 (169) / Bulletin of problems in biology and medicine — 2023 - Issue 2 (169)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Table 1 - Distribution of patient’s eyes with hyperopic astigmatism in different categories of visual acuity in
the leading and paired eye before and after complex treatment in combination with accommodation train-
ing using variable positive and negative spherical lenses

Before treatment After treatment
Intervals of Leading eye Paired eye Leading eye Paired eye
visual acuity (N 22) (N 26) (N 22) (N 26)
(Sivtsev table) [Eyes number| Visual acuity | Visual acuity | Visual acuity | Eyes number | Visual acuity |Visual acuity| Visual acuity
(abs / %) Mzm (abs / %) Mzm (abs / %) Mzm (abs / %) Mzm
0,75-0,9 |11(22,92%)| 0.91:0.03 | 9(18,75%) | 0.87+0.04 | 15(31,25%) | 0.94+0.02* |11(22,92%)| 0.91+0.03*
0,3-0,7 |11(22,92%) | 0.40+0.05 | 17(35,41%) | 0.47+t0.04 | 7(14,58%) | 0.57+0.05* |15(31,25%)| 0.54+0.05*
Total 48 (100%) 48 (100%)

Note: N is the number of eyes.

Declaration of 1975 (as amended in 2000); prior consent
to examine the children and written consent of the par-
ents were obtained after detailed information about the
purpose and procedure of the study.

The research results were previously entered into
a computer database for statistical analysis. Calcula-
tions were performed using the Statistica for Windows
5.5 program. Quantitative variables were pre-tested for
normality using the Kolmogorov-Smirnov test. For each
sample, the average arithmetic value of the studied in-
dicator (M) and the error of the average value (m) were
studied. The Student’s test was used to determine the
reliability of the difference between arithmetic mean
values, and the coefficient of variation was used to de-
termine the homogeneity of the sample. Comparison
of nominal shares was carried out using the Pearson
chi-square test (x2) using four-field connectivity tables.
Percentages were compared using the calculator built
into the descriptive statistics module of
the Statistica program. The difference be-
tween values was considered reliable if the

of meridional amblyopia. From the data presented in
table 2, it can be seen that the average values of VVA in
the vertical and horizontal meridian on the paired eye
turned out to be almost the same, while the average val-
ues of MVVA on the leading eye differed. However, the
significant range of the maximum and minimum MVVA
indicators relative to the average values in the leading
eyes suggests that there may also be MVVA asymme-
tries in the paired eyes.

Variations of meridional VVA indicators relative
to average values can fundamentally differ from each
other in magnitude and direction. In this regard, sub-
groups can be distinguished in which the meridional
acuity of vision will be higher in the horizontal meridian
and the other in the vertical meridian. If this factor is
not considered, such asymmetries of MVVA may be lev-
eled out during statistical processing, and the average

Table 2 —Indicators of meridional vernier visual acuity in patients
with direct hyperopic astigmatism and amblyopia before complex
treatment together with accommodation training

level of significance (p) was equal to or not

greater than 0.05 (5%), that is, with a prob- . The direction of the Vernier visual acuity
o . o The studied eye studied - P

ability of differences of at least 0.95 (95%). - M+SD Min | Max

Research results and t'hEI!’ d|§cu55|on. Leading eye Vertical 2037+119” | 0°02” | 10'35”

Table 1 presents the distribution of the N 22 - ———— ——10,142048
eyes of patients with hyperopic astigma- Horizontal 6'007+3'20" | 001" | 3112
tism in different visual acuity categories in | paired eye Vertical 2°017+1’16” | 0°04” | 9'1”

. . 0,859970

the leading and paired eye before and after N 26 Horizontal 22174123 | 0°03” | 857"
complex treatment in conjunction with ac- Total 48 eyes

commodation training using variable posi-
tive and negative spherical lenses.

After complex treatment, in conjunc-
tion with training of accommodative abil-
ity, in all groups of leading and paired eyes,
divided by visual acuity intervals, a reliable
increase in integral visual acuity was deter-
mined according to the Syvtsev table, the

Notes: p — level of significance of differences, N — number of eyes, Min — minimum
value; Max is the maximum value.

Table 3 — Distribution of patients with direct hyperopic
astigmatism and amblyopia according to the features of MVVA
asymmetry directions in orthogonal meridians on leading and

paired eyes before complex treatment in combination with

accommodation training

value of which varied from 0.03 to 0.17
units.

Distribution of patient’s eyes in groups with different types of VVA asymmetries in
the horizontal and vertical meridian in the leading and paired eyes (N 48)

It should be noted that the characteris- ﬂzzééz::leaijr::;;;e MVVA is higherin  [MVVA is smaller in the hori-
tic of visual acuity in the paired and leading meridians horizontal than in vertical | zontal than in the vertical
eyes is important. N N N

Table 2 presents the indicators of me- abs (%) abs (%) abs (%)
ridional vernier visual acuity indicators in Leading Paired Leading Paired Leading Paired
patients with direct hyperopic astigmatism |15 550 | 4(833%) | 4(8,34%) | 6(12,5%) | 6(12,5%) | 16 (33,3 %)
and amblyopia before complex treatment
and accommodation training. 16 (33,33%) 10 (20,84%) 22 (45,83%)

Asymmetry of vernier visual acuity in or-

Total N 48 (100%)

thogonal retinal meridians can be a marker

Note: N-number of eyes.
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values may falsely indicate the absence of meridional
amblyopia.

Table 3 shows the distribution of patients with direct
hyperopic astigmatism and amblyopia according to the
features of MVVA asymmetry directions in orthogonal
meridians on leading and paired eyes before complex
treatment in combination with accommodation train-
ing.

From the data presented in table 3, it can be seen
that the studied group is not homogeneous in terms of
VVA asymmetry features. Meridional amblyopia was not
detected in 33.33% of the studied eyes, VVA indicators
in orthogonal meridians were the same. VVA asymme-
tries considered meridional amblyopia, were found in
66.67% of eyes with astigmatism and amblyopia. Anal-
ysis of the directions of asymmetries in this subgroup
showed that two different clusters can be distinguished.

In one of them, VVA indicators in the horizontal me-
ridian were higher in 20.84% of the subjects, and in the
other —lower in 45.83% compared to VVA in the verti-
cal meridian. It should also be noted that the frequency
with which this feature is recorded is not statistically
reliable. It is worth noting that VVA asymmetries in or-
thogonal meridians are determined not only on paired
eyes but also on leading eyes. Moreover, in the group
where the MVVA is smaller in the horizontal meridian
than in the vertical, the number of paired eyes is almost
3 times greater than in the group where the MVVA in
the horizontal meridian is higher than in the vertical.

Table 4 shows data on the effect of complex treat-
ment together with accommodation training on vernier
visual acuity indicators in patients with direct hyperopic
astigmatism and amblyopia.

According to the data in table 4, it can be seen that
complex treatment and accommodation training also
positively affect MVVA indicators in the orthogonal me-
ridians on the leading and paired eyes.

Table 4 — Change in the average values of meridi-
onal vernier visual acuity in patients with direct
hyperopic astigmatism and amblyopia before and
after complex treatment together with accommo-
dation training

. . Vernier visual acuity before and after
The studied|The studied treatment (angle od)
eye meridian M+SD A P
i Before | 2’01”+1'14”
Vertical —= 222 11/587|0,034105
Leading | direction | After | 0°03+0'01
N22 | Horizontal | Before | 1'197+0'57” |
direction | After | 0'037+0'01” |-+ | /048712
i Before | 1'37”7+1'14”
Vertical 222220 111367]0,039112
Paired direction | After | 0'01”+0’00
N-26 | Horizontal | Before | 1'22”+0'59” |
direction | After | 0'027+0'01” | 20 | /047425
Total eyes 48

Notes: * — level of significance of differences p<0.05, N — number of
eyes, Min — minimum value; Max is the maximum value.

However, when treating amblyopia in patients with
astigmatism, it is necessary to pay attention to increas-
ing meridional visual acuity and changing the type of
VVA asymmetry. Eliminating or changing the asymmetry
of meridional visual acuity is one of the most important
markers of treatment effectiveness.

Features of changes in the type of asymmetry of me-
ridional visual acuity after complex treatment together
with accommodation training are shown in table 5.

After treatment, the number of eyes without MVVA
asymmetries significantly increased from 33.33% to
81.25% (x*=22.5, p=0.000). At the same time, the num-
ber of eyes with meridional asymmetries, when the
MVVA in the horizontal meridian is smaller than in the
vertical meridian, was significantly reduced from 45.83%
to 4.17% (x*=22.2, p=0.000).

Table 5 — Distribution of eyes with direct hyperopic
astigmatism and amblyopia with different types
of VVA asymmetry in orthogonal meridians
before and after complex treatment together with
accommodation training

Distribution of eyes with different types
Types of VVA of VVA asymmetry before and after
asymmetries in treatment (abs/%)
orthogopql retinal belfaa sl
meridians
abs % abs %

Horizontal = vertical 16 33,33% 39 81,25%
Horizontal > vertical 10 20,84% 7 14,58%
Horizontal < vertical 22 45,83% 2 4,17%
Total eyes 48 48

Notes: * — level of significance of differences p<0.05, N — number of
eyes.

Conclusions.

MA can cause severe violations in monocular and
binocular integrated visual stimulus processing mecha-
nisms. Today, various methods are proposed for the
treatment of MA. Some are designed for selective me-
ridian stimulation with reduced visual acuity, and others
for simultaneous stimulation of the macular area. Since
currently used pleoptic treatment methods have not
been studied in terms of their effectiveness in treating
MA, their possible effectiveness can be assumed. Re-
search in this direction can be successful only if meth-
ods for determining meridional VA are introduced into
the standard of research for patients with amblyopia.
This approach will allow us to determine the most ef-
fective treatment methods of MA and to individualize
approaches in treating patients with amblyopia and
astigmatism.

This work studied the influence of usual, complex
treatment and optical-reflex accommodation training
on MVVA indicators in patients with astigmatism and
amblyopia. Pleoptic treatment devices and optical reflex
training were used most commonly used in specialized
ophthalmology offices. The choice of such methods and
treatment methods ensures its repeatability, continuity
of treatment, and in relation to optical-reflex training —
the use of treatment at home.

To determine the effectiveness of this technique, we
used a new algorithm for assessing MVVA asymmetries
before and after treatment. A feature of the algorithm is
that refractive asymmetries and MVVA indicators were
considered vector values. This approach made it possi-
ble to reveal the heterogeneity of the group of patients
with the same type of astigmatism in relation to the
direction of asymmetry when using refractive indices
and MVVA indices. In particular, we distinguished three
subgroups based on the characteristics of MVVA varia-
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tions in orthogonal parts of the retina: a group where
MVVA in orthogonal meridians was the same, a group
in which MVVA in the vertical meridian was higher than
in the horizontal, and a group where MVVA in the verti-
cal meridian was lower than in horizontal. The analysis
of asymmetries allows, according to their relationship
in subgroups, to obtain fundamentally new informa-
tion about adapting the visual system to astigmatism.
It turned out that 33.33% MA was not diagnosed. The
same MVVA in orthogonal meridians was recorded in
25% of leading eyes and in 8.33% of paired eyes. Multi-
directional asymmetries of MVVA were found in paired
eyes and leading eyes (45.83% and 20.84%, respective-
ly). It is noteworthy that during the statistical processing
of data on MVVA in orthogonal meridians in the general
group, without taking into account the type of asym-
metries, manifest MA was determined only in paired
eyes, and MVVA asymmetries in the leading eyes turned
out to be latent. MVVA asymmetries in the leading and
paired eyes allow the specified pathology to be inter-
preted as binocular.

To evaluate the effectiveness of MA treatment in
patients with astigmatism, such criteria as an increase
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in MVVA in orthogonal meridians and a change in the
nature of asymmetries were used. The elimination of
MVVA asymmetries can be considered one of the impor-
tant markers of treatment effectiveness. As a result of
treatment, we obtained improvements in MVVA scores
in all subgroups. After treatment, the number of eyes
with the same MVVA in orthogonal retinal meridians in-
creased by 47.92% and amounted to 81.25% (33.33%).
This positive effect was obtained due to the elimination
of MVVA asymmetries in some patients in subgroups
with different directions of VVA asymmetries. At the
same time, the number of eyes in the VA 0.7-0.9 cat-
egory according to Syvtsev’s table increased by 12.5%.

Prospects for further research.

The results of this study are promising, given the
prevalence of the pathology and the lack of a single ap-
proach to treating amblyopia and astigmatism. The pro-
posed algorithm for assessing meridional visual acuity
asymmetries will allow for a more detailed assessment
of the effectiveness of using existing pleoptic methods
for treating MA and developing new ones. A deep analy-
sis will make it possible to develop an individualized ap-
proach to treating MA.

BMN/IMB KOMMNEKCHOIO /IIKYBAHHA HA MOKA3HUKU MEPULIOHANbHOI
FOCTPOTU 30PY Y MNAULIEHTIB 3 ACTUTMATU3MOM TA AMBJ1IONIEO

Y «IHCTUTYT O4YHUX XBOPODO Ta TKAaHMHHOI Tepanii im.B.M.®inaroBa AMH YKpaiHu»
(m. Ogeca, YKkpaiHa)
trolik1988@ukr.net

BusHa4anace egekmusHicms KOMIMAEKCHO20 JiKY8AHHA 3 BUKOPUCMUAHHAM anapamHux mMemooukK ma
mpeHy8aHb AKOMOOayii AK Memody niKy8aHHA MepudoHasnbHoi ambaionii (MA) y dimeli 3 acmuamamusmom. MA
€ cesleKMUBHUM ropyweHHAM eocmpomu 3opy ([3) npu po3pizHeHHi KoHMypie npedmemis nesHoi opieHMiauii
ma € Npu4yuHO MOPYWEHHA 8 MEeXAaHI3Max iHmez2panbHoi 06POobKU 30p0B8020 CMUMYAY, PO3BUMKY KOZHIMUBHUX
30amHocmeli y dimeli ma 3o0posoi npayezdamHocmi. B docmyrnHux Oxcepenax 8uUC8iMaAeHO epeKkmusHicmb
ONMMUYHOI KopeKuii ma oKnr3ii Yyu neHanizayii 8 nikysaHHi MA, a 00cnioxeHHs, AKi ouiHMb edpekmueHicmeo
MAeonmuYyHUX anapamyux mMemoodie niKy8aHHA ma pe3ynbmamu mpeHyeaHb akomoodauiliHoi 30amHocmi y
nauieHmie 3 ambaionielo Mma acmuamamu3mMoM, MeHW YucesnbHi. TpyOHowi OiaeHOCMUKU MepuodioHAAbHOI
ambsionii ma 8idcymHicme yHighikosaHux nioxooie 8 oyiHyi MepudioHaAbHUX (hYHKUIOHANbHUX MOKA3HUKI8 pobasmeb
6inbW CKAAOHO OUiHKY pe3y/abmamie mozo Yu iHwo20 memody AiKy8aHHA. BusyeHHs egheKmusHOCmi 8KA3aHUX
memodis niKyeaHHA ma 00CniOMeHHA ocobausocmeli ix enausy HA 30posuli aHANI3aMOP MOMce MNOKpawumu
AKicmb Ha0aHHA Medu4Hoi dornomozau 0imam 3 acmuamamu3amom ma ambaioniero ma iHOugidyanizyeamu makmuky
7NiKy8aHHA. B OaHili pobomi 6yanu euKopuCMaHi asmMopcbKi Mioxoou 00 OUIHKU MepulioOHAMAbHUX MOKA3HUKIG
2ocmpomu 30py 00 Ma nicaAa AiKye8aHHA ocmynHUMU ma Halibinbw nowupeHUMU naAeonmuyHUMU MemoOUuKamu.
KombiHauis modugikosaHux MemoOuK OUiHKU 20Cmpomu 30py 8 0pMOo20HAAbHUX MepudiaHax 00380.una binbw
2/1UBOKO OYiHUMU Xapakmep nopyuweHs 8 30po8omMy cripuliHammi y dimeli 3 acmuemamusmom ma ambioniero ma
susHa4yumu Oimeli «2pynu pusuKky» no pegpakmepHomy rnepebicy mepudioHanbHoi ambaionii, ujo mompebyromeo
binbwoi ysazu ma binbw 4acmozo crnocmepexceHHA ma AiKy8aHHA. BUKOpUCMaHHA 38UYHUX, OOCMYMHUX MemoouK
M1e0nmu4YHo20 AiKY8AHHS, AKi MOX(ymb 6ymu O0O0MNoBHEeHi MPEeHyB8AHHAMU GKOMOOAUil 8 ymosax Oums4oz2o
crneuyianizo8aHo20 opmasnbmMonoeiyHo2o KabiHemy yu 8 OOMAWHIX YMOBAX MMOKA34Ad CB0H egeKkmusHicms y
B8KA3AHOI 2pynu nayieHmis.

Knw4oeicnosa: acmuamamusm, 20cmpoma 30py, MepudioHanbHa ambaionis, iHOugidyansHi eapiayiicocmpomu
30py.

38’A30K nyb6nikauii 3 nhaHoBMMM HAyKOBO-goOCNig-
HUMK poboTamu.

Pob6oTa € yactnHoto HAP «BuBUMTM BNAMB HOTOCTU-
MYNALIT CITKIBKM CTaTUYHUMM | ANHAMIYHUMM NaTepHa-

MW Ha CENEKTUBHI MOKA3HMKM FOCTPOTU 30pY Y XBOPUX
Ha ambionito i PpO3pO6UTU KOMMIEKCHUI MEeTOoA, NiKy-
BaHHA MepuaioHanbHoi ambaionii». Ne gepkaBHOI pee-
cTpawii 0119U101212.
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Bcryn.

HalBaromilloo MpUYMHOIO MOpPYLIEHb MOHOKYAAP-
HUX Ta BiHOKyNsApHMX OYHKUiA y AiTelt Ta Aopocaux
€ aHomanii pedpakuii. HacknagHiwi nopyweHHA B
MexaHi3max 6iHOKy/NApHOro 30py Ta 30POBOroO CrpUii-
HATTA XapaKTepHi ANA NaLieHTiB 3 acTurmaTuamom. Le
nos’a3aHe 3 TMM, WO ocobnuBicTb OyaoBM 30pOBOro
aHanisaTopa CnpuYnHAE POpPMyBaHHA ABOX OMTUYHMX
¢dOoKyciB, Npnyomy oguH Yn 0bmaBa BOHM He chiBnaga-
I0Tb 3 CiTKiBKO. B pe3ynbraTi LbOro B OLi O4HOYACHO
iCHYIOTb ABa MmepuaiaHu, B oA4HOMY 3 AKuxX I3 € BMLLO1O,
HiXK B iHWOMY. AcumeTpii pedpaku,ii, nos’as3aHi 3 actur-
MaTM3MOM MOXKYTb BYTU MPUUYUHOD PO3BUTKY 0COBNM-
BOi dopmu ambnionii — mepuaioHanbHoi ambnionii (MA)
[1,2,3,4,5]. MA NpoaBNA€ETLCA CEIEKTUBHUM MOPYLLUEH-
HAM 3 Npu po3pi3HEHHI KOHTYpiB NpeameTiB NEBHOI
opieHTauji [3]. EKcnepuMmeHTanbHi AOCNIAMKEHHA MOKa-
3y10Tb, L0 BTpaTa BiHOKYNAAPHUX HEMPOHIB BiAOYyBa€ETb-
CA NiCNA 3HUMKEHHA iX BIHOKYNAPHOI CTUMyAALiT BHAcAi-
OOK TpMBaNoi BiACYTHOCTI HOPMAnbHOI MOHOKYIAPHOT
Ta 6iHOKynApHOI cTumynAuii. Taki HEMPOHU CTPYKTYPO
noB’A3aHi 3 NpaBMM Ta J1iIBUM OKOM Ta € OCHOBOO A/1A
MEXaHi3MiB BIHOKYNAPHOro Ta CTEPEOCKOMNiYHOro 30py
[3, 6]. MA moxe 6yTM NMPUYMHOK MOPYLUEHHA MOHO-
KYNAPHUX UM BIHOKYNAPHUX MEXaHi3MIiB iHTerpasbHoi
06pPO6KM 30pOBUX CTUMYIB i, AK HACNI 40K, — NOPYLLEHb
30pOBOI NPaLEe34aTHOCTI UM KOTHITUBHOIO CPUNHATTA Y
aiten [7].

Mpobnema nikyBaHHA ambnionii Ta BGiHOKyNAPHUX
NnopyLeHb, a TaKOX X YyCKAagHeHb MPOAOBXKYE 6yTu
aKTya/IbHOMO, He 3BaKaluu Ha TpuBanui nepios Bu-
BYEHHA Ta NOABY BE/IMKOI KiIbKOCTi HOBMX METOAIB NiKy-
BaHHA. [1nA nikyBaHHA ambnionii y nauieHTiB 3 ameTpo-
NiAMW BUKOPUCTOBYIOTb Pi3Hi MeToAMKN. [10 OCHOBHMX
NPUAHATO BiAHOCUTM ONTUYHY KOPEKL,it0 Ta OK/I03it0 Y
neHanisauito, 40 AONOMIKHUX — PiSHOMAHITHI Moaundi-
Kauii doTonneontnkun. CyyacHi metoam GoTonaeonTuKm
3aCHOBaHi Ha CTUMYAALIT LEeHTPaNbHUX Ta nepudepmy-
HUX BIALINIB CITKIBKM CTPYKTYPOBAaHUMM MaTepHaAMMU.
MaTepHN MOXKYTb BYTU CTaTUYHUMM, AUHAMIYHUMMU, ax-
POMaTUYHUMM UM XpOMaTUUYHUMM [8]. N5 NiaBULLEHHS
epeKTUBHOCTI NiKyBaHHA 40AATKOBO MOXYTb OyTW BU-
KOPUCTaHHI isioTepaneBTUYHI Npoueaypu: HaLLKipHY
€/1eKTPOCTUMY/IALLI0 Ta MArHiTOCTUMYAALLIIO CITKIBKM Ta
30p0OBOr0 HepBY, MarHiTopopes Ta efeKTpodopes cyan-
HOMOLLMPIOOYMX NpenapaTis, BNMB Ha pedieKCoreHHi
30HM, TOYKOBUI Macak, BibpocTumynsuito [8, 9].

HeobxigHo BiaMITUTK, WO edeKTUBHICTb BiAOMUX
METOAIB MIEONTUKM B po3pi3i NikyBaHHA MA He BuM-
BYanuCb. Lle nos’a3aHe 3 0cobauBIcTIO ouiHKK [3, AKa
34iMCHIOETBCA MO KpuTepito minimum cognoscible 3 ao-
NOMOrO0 ONTOTUMIB CKNafHoi popmu (6yksu, undpu,
KapTMHKK), KUK € iHTErpasibHMUM MOKA3HUKOM CTaHy
Pi3HUX KOPTUKANbHUX MEeXaHi3MiB 30pOBOro CNpPUIMHAT-
TA Ta HE 403BOJIAE BU3HAYUTM MEPULIOHANbHI NOKA3HU-
Ku 3. 1na BU3HAYEHHA MOKa3HMKIB MepuAaioHaNbHOI ro-
CTPOTM 30PY BAapPTO BUKOPUCTOBYBATU iHLUI MOKA3HMKKU Ta
iHLWi METOAMKM BU3HAYEHHA rocTpoTu 30py. HanvacTiwe
3 LIE0 METOI0 BMKOPUCTOBYHOTb MOKA3HUKM HOHiyCHOI
4Yn cenapabenbHoi rocTpoTn 30py. OcHOBHI NybiKaLil,
B AKMX BUBYAETLCA Npobaemu nikyBaHHA MA npuceave-
Hi BU3HAYeHHIO ePEeKTUBHOCTI BUKOPUCTAHHA ONTUYHOI
KopekKLUii Ta oktosii\neHanisauii [10, 11, 12, 13]. Biami-
YaEeTbCA, WO CTINKUI edeKT NikyBaHHA ambaionii uumm
MeToAMKaMM No KpuTepia roctpotu 3opi ao 0,5 36epi-

raeTbcA NpoTaArom 3 pokis nuwe y 54% nauientis [10,
14, 15]. B ocTaHHi gecaTuniTra 3’ABMAMCb OKpemi MoBi-
AOM/IEHHSA WOAO PO3POOKM anapaTHUX METOAMK NiKy-
BaHHA MA, AKi L03BONAOTb aKTUBYBATU MEPULIOHANbHI
PETUHO-KOPTUKAJIbHI LWAAXM aAEKBAaTHUMWU CTPYKTYpO-
BaHMMKU cTumynamu [16, 17, 18, 19]. Hanpuknag 3a-
NPOMNOHOBAHUI MeTog, NiKyBaHHA MA wnaxom Bubip-
KOBOrO NoOApasHEeHHA MepUAiOHa/NIbHUX peLLenTUBHUX
NoAiB CiTKIBKM 3i 3HMKeHOW 3 cTMMynamu B BUMNALI
YOPHO-6iNNX cMyr 3 NPSMOKYTHUM npodinem ocsitne-
HocTi [20]. CTMMYAM OpieEHTYBANMCb NepneHANKYNAAPHO
BiAHOCHO TO/IOBHUX MepuAiaHiB acTUrMaTUYHOI ped-
paKuii. AcUmeTpia MiK NOKasHMKamu 3 B OpTOroHanb-
HUX MepuaiaHax BM3Ha4vanacb No amnnaityai niky P100
30POBUX BUKAMKaHWX noTeHuianis [20]. B pesynbraTi
NiKyBaHHA XBOPMX 3 ambBionieto Ta CKAagHUM rinepme-
TPONIYHMM aCTUTMATU3MOM BY10 OTPMMAHE NOKPALLEH-
HA KopuroBaHoi 3. TakoX ANA NiKyBaHHA nerknx Gopm
MA y XBOpMX 3 acTUIMaTU3MOM po3pobieHi cnevlianb-
Hi Komn'toTepHi irpoBi nporpamu, ae Ha ¢GoHi rpu go-
[ATKOBO MPOBOAUTLCA CTUMYNALIA MepuaiaHy 3 ocna-
6neHoto 3 pi3HOKO/IbOPOBMMM 06’€EKTaMKM 3 pi3HOO
KOHTpacTHicTio. Hanpamok mepuaiaHy, B Akomy 6yae
34iCHIOBANINCb CTUMYAALLA, BU3HAYAETbCA 3 AOMNOMO-
roto creujiasibHOro MapKepy, AKU 3’ ABAAETLCA Ha GOHI
irposoi nporpamu [19]. EQeKTMBHICTb NiKyBaHHA BMU3Ha-
Yyasacb TiIbKKM Mo KpuTepito minimum cognoscibele, ans
[OCNioXKeHHA BMKoOpucToByBaaucb Tabnuui log mar. B
pe3ynbTaTi NiKkyBaHHA NoBHe nokpaleHHs (log mar 0,0)
OTpUMaHO Yy 72,0% naLi€HTIB 3 aCTUrMaTU3MOM 3 KOCU-
MW BiCAMM, WO A€ aBTOPAM METOAMKN PEKOMEHAYBATU
nofanblly po3pobKy Ta YAOCKOHANEHHA METOAMKM ANA
KOMMJIEKCHOTO NiKyBaHHSA NaLEHTIB 3 ambionieto Ta ac-
TurmaTnamom. LiikaBoto € nybnikauis, B AKili BUBYaBCA
BNANB MoAMIKOBAHMX KOMM OTEPHMUX NMPOrpam Ha no-
KasHWKKW MepuaioHanbHoi 3 y nauieHTiB 3 ambnionieto
Ta acTUrmaTMamom. B Takux nporpamax maKkynspHa Ta
doBeonsapHa obnacTi ctumyntoBanncb abo pyxomoto
CMHYCOIAaNbHOK MOAY/bOBAHOK KPYrOBOK PELUITKOH
abo HepyxoMoto PeLLiTKO, AKi Npea’ABASAMCL Ha GOHiI
irposoro nona [16, 17, 18]. Cnig, BigMmiTUTK, WO AaHi
MeTOAMKM NiKYBaHHA He nepenbayanun cenekTuBHy CTu-
MYAALLIK0 MepUAiaHIB CITKIBKM 3i 3HUKEHOI FOCTPOTO
30py. EpeKTnBHiICTb MeToaMK BM3HaYanacb No 3miHam
MepWAiOHaNbHOI FOCTPOTK 30pYy MO KinbuAM JlaH40NbTa
(KpuTepii minimum separable). Micna nikyBaHHA 3 BU-
KOPUCTaHHAM PYXOMMX PELLiTOK BU3HAYanacb AOCTOBIp-
Ha NO3MTMBHA AMHAMIKA KOPUTOBaHOI MepuaioHaNbHOI
rocTPOTM 30pY, NP LLbOMY Bifibll BUPAXKEHE NOKPALLEH-
HA rOCTPOTM 30pYy CMOCTEpPiranoch B MepUAiaHi 3 MaKcu-
MaNbHOK aMeTponielo. A NpM BUKOPUCTAHHI HEPYXOMOI
PeLiTKN B AKOCTI 4,04ATKOBOrO CTUMY/Y MPW NiKYyBaHHI 3
[0MNOMOroH0 LiiEl KOMN'IOTEPHOT NPOrpamu, CTaTUCTUYHO
3HaUyLLOro NOKpaLLLeHHA KopMroBaHoi '3 He cnocTepira-
nocb [18].

MpoBecTn NOpPiBHANbHUI aHani3 uux pobiT Ta BUAI-
JIUTN Halbinblw edeKTUBHUI METOA NiKyBaHHA CKAapg-
HO, OCKiZIbKM aBTOpPM HaBeAeHUX METOAMK OLiHIBaAu
pesynbTtat NikyBaHHA MA no pisHMm Kputepiam. OgHak,
MOYHa 3pOBUTU NPUNYLLEHHA, WO ANA AOCATHEHHA MO-
3UTUBHOIO pe3ynbTaTy BUKOPUCTAHHA CENEKTUBHOI Me-
pUaioHaNbHOI CTUMYNALT He € 060B’A3KOBUM.

B 3B’A3KYy 3 TUM, WO edEKTUBHICTb Cy4aCHUX METO-
AOiB NNEeONTUKM AK MmeToay NiKyBaHHA MA aeTanbHO He
BMBYANNCb, MOXHA OYiKyBaTW, WO edeKT NOKPaLLEHHA

238

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2023 — Bun. 2 (169) / Bulletin of problems in biology and medicine — 2023 - Issue 2 (169)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

MepuaioHanbHOI 3 MmoxKe 6yTM OTPMMAHWUI NpPU BUKO-
PUCTaHHI BIAOMMX MeETOAiB MIEONTUKWU. [OoCNiarKeHHA
B LbOMY HaMPAMKY MOXYTb BYTW yCiLWHWUMM TiNIbKK 33
YMOBW BBEAEHHA CTAaHOAPTHUX METOAMK BU3HaAYeHHA
mepugioHanbHoi 3. Takuii nigxig A03BOIUTL BU3HAUN-
TV Halbinbl edeKTUBHI MeToam NiKyBaHHA MA, 06rpyH-
TyBaTW HEOOXIiAHICTb PO3POOKM METOAIB 3 BUKOPUCTAH-
HA CeNEKTUBHOI CTUMYAALLi.

B AaHiit poboTi Hawow meToo 6y10 OLHUTK BMN/IMB
KOMMJIEKCHOTO anapaTHOro NiKkyBaHHA Pa3oM 3 ONTUKO-
pedrekTopHMM MEeToAOM CTUMYAALii akomogauii Ha
nokasHukn MHI3 y nauieHTiB 3 ambnionieto Ta acTurma-
TU3MOM.

MneonTnyHe NiKyBaHHA Ha NMOYATKy CBOrO BNPOBAA-
YKEHHA B NPaKTUKY Byno AyrKe NporpecuBHUM KPOKOM
Brepes, B JliKyBaHHi ambsionii. Bia noyaTky BnpoBsa-
OKeHHA Moro B MpakTMKy Oyno 3actocoBaHo 6e3niy
anapaTtHUX MEeTOAiB KOMIbOPO — Ta CBITNIOCTUMYAALI, B
TOMY YUCNi BITYN3HAHOTO BUPOBHMLUTBA. ANle Ha CbO-
rOAHIWHIA AeHb BiAHOWEHHA 40 HbOrO Yy BCbOMY CBITi
HEeOAHO3HaYHe i pe3ynbTaTh NiKyBaHHA 3HAYHO BiApi3-
HATbCA NO edpeKTUBHOCTI Bia 18 f0 58,9% B 3an1eXKHOC-
Ti Big, MmeTo4y, MeTOAMKKU Ta TPUBANOCTI NiKyBaHHA. Kni-
HiYHi gocnigxeHHs 6araTbox oPpTaIbMONOTIB NOKAa3aM,
LLLO HaMKpaLli pe3ynbTaTi B flikyBaHHA ambnionii gocsa-
ratoTbCA NPU KOMMJIEKCHOMY BUMKOPUCTAHHI AEKiNbKOX
MeTOoAiB CTUMyAALi. Lle NOACHIOETbCA TUM, LLO KOXKHUM
i3 MeToZiB BMN/IMBA€E Ha AKYCb OAHY CTOPOHY MaTOAOriy-
HOro NpoLecy, a iX KOMNJEKCHe BUKOPUCTAHHA 3abes-
neyye pi3HOCTOPOHHIN BNAMB Ha 30pOBMIA aHani3atop
i pae Binbl BUCOKUX PO3rabMytoumnin edeKkT Ta CTUmy-
nAauito GyHKLUiN ambnioniyHOro oka, L0 BUPAXKAETLCA B
NOKPaLLEHHi rocTpoTh 30py. YCNiWHICTb TpaguuinHoro
KOMMJ/IEKCHOTO NiKyBaHHA ambnionii 3rigHoO A0 pi3HMX
Oxkepen cknagae Big 41,3% no 86,9%.

Pasom i3 TMM po3naam akomogauii npu ambnionii
bynu 3apeecTpoBaHi baratbma gocnigHnkamu. B uinomy,
B pe3ynbTaTi NpoBeAeHUX A0CNIAKEHb aKoMogallii npu
ambnionii 6yN10 BUABNEHO: 3HUMKEHHSA il pe3epBy; 3HU-
YKEHHA 3amacy akomogauii akomogauii ana 6an3bKux
BiZICTaHeW; BiACYTHICTb akoMmoaLii B ambiioniyHOMy oL
3 HeueHTpasbHO 30poBoto diKcalielo; 3beperkeHHn
CniBAPYXKHOT aKkomoAaLii ambaioniYHOro OKa; 3HUMKEH-
HA aKOMOZaLUiMHMX BiAnoBigen Ha cnabki Ta cepegHi
OIONTPUYHI CTUMYAW; NoriplweHHA eprorpadiyHnx Kpu-
BuX. Lli po31aam NOACHIOOTb NOPYLUEHHA TEMOANHAMIKM
umMniapHoro Tina. Y xsopux 3 ambaionieto Ta rinepmeTpo-
niyHoto pedpakLi€eo Taki TpeHyBaHHA CNPUAIOTL NiABU-
LLLEHHIO FrOCTPOTU 30py ambnioniyHoro oka B 40-76,9%
BUNagKiB [21, 22, 23, 24]. OnTuKo-pedneKTOpHi meToam
CTUMyANALIT akomogauinHoro pedaekcy Waaxom posdo-
KyCyBaHHA 300pa’KeHHA 3 JOMOMOro ONTUYHUX CKe-
Jleyb nepemiHHOT ONTUYHOT MM abo 3a paxyHOK 3MiHM
BiZICTaHi Mi>k 06’eKTOM Ta OKOM.

[N OuUiHKM BKa3aHMX MeTOA,iB NiKyBaHHA Hamu bynu
BMKOPUCTAHI NOKa3HUKM HOHiyCHOI rocTpoTu 30py(HI3).
Lle NnoKasHMK € OAHMM i3 OCHOBHWUX KpUTEPIiB, AKUI
[03BONIAE OLIHWMTU 34aTHICTb 30pPOBOrO aHanisaTopy
00 aHanisy 06’eKTiB cknagHoi KoHirypauii [4, 23]. AnA
BUKJ/IIOYEHHA MOMMU/IOK B OLHLI pe3ynbTaTiB /iKyBaH-
HA ambnionii y nauieHTiB 3 acTUrMaTM3MoOM, 0CO6UBY
yBary cnif, 3sepTatv Ha NpuHUMN GOPMYBaHHA OAHO-
pigHux rpyn. MNpu nigbopi ogHopigHWX rpyn HeobxigHO
BPAxOBYBaTM B33aEMO3B’'A30K BE/IMYMHU Ta HAMNPAMKY

pedpaKLUiiHU1 acCUMEeTPIl 3 BEIMYMHOIO Ta HAMPAMKOM
MepuaioHanbHUX acumeTpin HI3 [25, 26].

Po3rnsaHemo geTanbHilwe YUM BUKIMKAHA Taka Heob-
XiAHiCTb. 3 No3uuii ¢isionoriyHoi oNTUKM BigOMO, LLO
npu NPAMOMY acTUrMaTU3Mi HaWbinbL YiTKO cnpuiima-
IOTbCA BEPTUKANbHI NiHii, @ NPy 3BOPOTHOMY — rOPU30H-
TaNbHi. TaKUM YMHOM, NPU NPAMOMY acTUrmaTnami I3
Ma€ ByTu BMLLOIO B FOPU3OHTaZIbHOMY MepuaiaHi, a npu
3BOPOTHOMY aCTUIMaTM3Mi — B BepTUKasbHOMY. OfHaK
LA 3aKOHOMIpPHICTb He 3aBXan 36epiraeTbea. Y xBopwmx 3
ambnioni€eto Ta 0 AHAKOBUM BUAOM acTUrMaTU3MY, BEN-
YMHA Ta HANPAMOK aCMMeTPI MepuaioHaNbHOI HOHiyC-
Hoi roctpoTtu 30py(MHTI3) MoKe He criBnagaTv 3 Beu-
YMHOIO Ta HAaNPAMKOM pedpaKLitHMX acumeTpin [21]. B
TaKUX rpynax MOXHa BUAIAUTM NiATPYNK, AKI NPUHLMMIO-
BO BiApi3HAKOTLCA HanpAmMKom MHI3 no BigHOWeEHHO
00 pedpakuinHMX NoKasHUKIB. B ogHin nigrpyni MHI3
B BEPTMKaZbHOMY Ta TOPWU3OHTA/IBHOMY MepuAiaHax
MOXKe byTW ofHaKoBUM, B Apyrii — MHI3 B ropnsoH-
Ta/IbHOMY MepuiaHi byae BULLOIO, HiXK B BEPTUKa/IbHO-
MY, a B TPETili — HaBnaku. Bapiauji HanpamKiB acumeTpil
MHI3 moyTb 6yTM nos’A3aHi 3 NOCTIMHUMMK 3MiHaMK
xapakTepy pedpakKuii B Xoai po3BUTKY 30pOBOI cUCTe-
MM i BiANOBIAHO, 3i 3MiHaMM YMOB afanTau,ii CeHCOpHOI
cucTeMn o acturmatusmy. Lle pae Ham ocHoBy BBarka-
TW, WO OLHKY epeKTUBHOCTI NiKyBaHHA MA HeobXxiaHO
NPOBOAMTN OKPEMO B OAHOPIAHUX Nigrpynax. AKWO He
BpPaxoByBaTu Len GaKkTop, TO NPU CTaTUCTUYHIN 06pobLi
nokasHukis MHI3 B 3aranbHilt rpyni, acumetpii MHI3
6yayTb HiBENbOBaHi, a cepefHi NOKAa3HWUKM MOMWUIKOBO
CBiYNTM NPO BiACYTHICTb MepuaioHanbHOT ambnionii.

3miHa Buay acumeTpin MHI3 B pe3ynbTaTi likyBaHHA
ambnionii y XBOpMX aCTUTrMaTU3IMOM MOKe ByTM oaHUM
i3 MapKepiB ePpeKTUBHOCTI NiKyBaHHA.

MeTta gocnigKeHHs.

Jocnignt BNAMB KOMMIEKCHOTO NliKyBaHHA Ha no-
Ka3HUKN MepUAi0HANbHOI HOHIYCHOI TOCTPOTU 30py NpU
NiKyBaHHi Aiten 3 ambionieto Ta acCTUrMaTU3IMOM.

O6’eKT i meTOoaU AOCNIAKEHHA.

Ob6cTeeHi 24 antuHu (48 oyelt) B BiUi Big 5 go 12
POKIB 3 MPAMMM MPOCTUM Ta NPAMMUM CKAALHWUM rinep-
METPONIYHUM acTUrmaTMsmom i ambnionieto. Chepuu-
HUW Ta UMNIHAPUYHMIA KOMMNOHEHTH pedpakLii konnea-
nuncb Big +0,5 po +4,5 Antp. locTpoTa 30py BU3HAYanacb
no tabauui Cusuesa. Ambnionia ferkoro cTyneHo Bu-
3HauyeHa y 89,6% nauieHTiB(43 oka), y 10,4%(5 ouelt)
— cepeaHboro CTyneHw TAXKKocTi. CepeaHs TabanyHa
roctTpota 30py 6e3 KopeKLUil 40 /iKyBaHHA No Tabanuam
lonosiHa-Cusuesa —0,48 £0,02, 3 kopekKuieto 0,6610,04.

MepwuaioHanbHa HoHiycHa roctpoTa 3opy (MHTI3)
BM3HAyanacb Mo cneujiasbHiin KOMN'tOTEpHIM nNporpami.
MauieHTam npea’sBAAAUCH NiHINMHI 06’eKkTH, AKi byan
OpIiEHTOBAHI B FOPM3OHTAZIbHOMY Ta BePTUKa/NbHOMY
mepugiaHax. OguH i3 NiHiHKMX 06’eKTiB Mir niasHO
3MilLyBaTUCb BIAHOCHO iHWOro. BenanymHa miHimanb-
HOTO 3MILLLEHHA OAHIET NiHii BIZHOCHO iHLWOI, AKY MOXKe
3adikcyBaTU AoCnigXKyBaHUW, Oyae XapakTtepusyBaTu
piBeHb MHI3. CTumynu npen’ABAAAUCLE MOHOKYAAPHO.
XapaKtepuctukm gucnneto: 15 parorimis no pgiaroHani,
po3wunpeHHa ekpaHy 1600x1200 nikceni. 3miweHHA oa-
HOTrO MiKcena Npu TakoMy po3wwupeHHi aopisHioe 0,12
KyT.XB. TakK, AK MoKasHuMKM MHI3 xapaKTepusyoTbca
KYTOBUMM BEAMUMHAMMU(KYT.FPa4,., KyT. XB., KyT.CEK.), TO
3MeHLLEHHA abCONOTHMX MOKA3HUKIB CBIAYMTL NPO Nig-
BULWeHHA 3, a iIX NigBuWeHHA — Npo ii 3HMKeHHA. Mpu
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Tabnuua 1 — Po3noain oueit nauieHTiB 3 rinepmeTponiyHMM acCTUrMaTU3MOM B Pi3HUX KaTeropisx roctpotu
30py Ha BeAy4yoMmy Ta MapHOMY OLi A0 Ta NiCNA KOMMN/IEKCHOTO N1iKyBaHHA CYMiCHO 3 TPEHYBaHHAM
AKOMOpAALiiiHOT 34aTHOCTI 3 40NOMOrot0 3MiHHUX NO3UTUBHUX Ta HEraTUBHUX CHEPUUHUX NiH3

0,0 NiKyBaHHA nicna nikyBaHHA
IHTepBann Beayuye oko MapHe oKko Beayue oko MNMapHe oko
rocTpOTM 30pY (N 22) (N 26) (N 22) (N 26)
(tabnunua KinbKicTb [ocTpoTa KinbKicTtb [ocTpoTa KinbKicTb [ocTpoTa KinbKicTb [ocTpoTa
CusueBa) oyen 30py oyen 30py oyeint 3o0py ouen 30py
(abc / %) M+m (abc / %) Mzm (abc / %) Mtm (abc / %) M+m
0,75-0,9 11(22,92%) | 0.91+0.03 | 9(18,75%) | 0.87+0.04 | 15(31,25%) | 0.94+0.02* | 11 (22,92%) | 0.91+0.03*
0,3-0,7 11(22,92%) | 0.40+0.05 | 17 (35,41%) | 0.47+0.04 | 7(14,58%) | 0.57+0.05* | 15 (31,25%) | 0.54+0.05*
Bcboro oyeit 48 (100%) 48 (100%)

Mpumitka: N -KinbKicTb oyei.

BUMiptoBaHHi MHTI3 AiHiIMHMMM TecTamu, OpiEHTOBAHMU-
MW BEPTUKaNbHO, BUMIPIOKOTLCA MOKA3HUKM B TOPU3OH-
TaZlbHOMY MepUAiaHi CITKIBKM, @ 3 AONOMOrOK TecTiB,
PO3MilLEHUX TFOPU30HTANIbHO, BM3HAYaeTbcAa MHI3 B
BEPTUKANBbHOMY MepuaiaHi

B amapaTHe 7niKyBaHHA MW BKIOYWMAW NiKyBaH-
HA 3 BMKOPWUCTAHHAM ambnioTpeHepa ATP-1, npubop
ACO-3, MaKynoCTUMynATOp Ta Na3epHUNn CTUMYNATOP,
cuHanTodop Ta MyckynTpeHep MT-1, BMKOpUCTaHHA
Komn'toTepHUx nporpam «Kpectukm», «Penakcy». Kypc
nikyBaHHA cKknagas 10 aHiB. OnTUKo-pedneKTopHi
TPEHYBaHHA aKOMOZALiMHOI 34aTHOCTI MPOBOAUIOCH
MOHOKYNApPHO. JliBe OKO 3aKpPMBAETbCA HEMPO30pPOI0
3aCNOHKO0. [1paBMM OKOM 3 MOBHOI OMTUYHOK KOPEK-
LiEI0 NALEHT AMBUTBLCA HA HalMeEHLWi ONTOTUMW CTaH-
OAPTHOT Tabauui ANA BU3HAYEHHA TOCTPOTM 30py ANA
Aani, AKi MOKe YiTKO PO3pPi3HUTU. 3BepXy Hag CBOEIO
KOPEKLielo nepen OKom cTaBnAatb ckno +0,5anTp, 3
AKUM AaHUI PALOK «3aTYMaHIOETbCAY. Yepes AekiNbKa
CeKyHZ, onToTMNK 3HoBY Aobpe po3pisHAtoTbeA. MMicna
uboro ckno +0,5 3miHETbCA Ha ckno -0,5, 3 AakMm na-
LEHT 3HOBY YeKa€e NOABM YIiTKOCTI onToTMniB. KoxHe i3
BKa3aHMX CKeslelb npen’siBAfeTbca no 4yepsi 10 pasis
( To6To 10 npen’aABneHb KOXKHOTO cKkna). Micna upboro
cuna ckna 36inbwyerbea go +0,75 antp (Takoxk no 10
npea’aBaeHb KOXHOTro ckna), noTim 4o +1,0 AnTp (Takox
10 npea’aBneHb). AKLWO NALEHT YCNILIHO CNPABAAETLCA
3 MOCTaB/NEHMM 3aBAAHHAM, TO CMY CKAA MOXKHA Mo-
cTynoBo 36inbwysaty 3 Kpokom 0,25 abo 0,5 gnTp Ao
TUX Mip, MOKM CU/a 3a4aHOro CKNa He Byae AopiBHIOBa-
™M cuni ameTponii, abo 40 MaKCMMasbHO MOAO0NAHOMO
CKNa.

JocnigykeHHA NpoBOAUAUCL 3 AOTPUMAHHAM Ha-
LioHaNbHUX HOPM BIiOETUKM Ta NONMOMKEHHA XenbCWH-

Tabnuua 2 — MoKasHUKKU MepUaioHaNbHOT HOHIYCHOT rOCTPOTH
30py Yy NaLi€HiB 3 NpAMUM rinepmeTponiYHMM aCTUrMaTU3IMoM
Ta ambnionieto A0 KOMNNEKCHOTO NiKyBaHHA pa3om
3 TpeHYBaHHAM aKOMOAAL,iNHOI 34aTHOCTI

CbKoi aeknapauii 1975 poky (B peaakuii 2000 poky);
byna oTpuMaHa nonepeaHA 3rofa obcTexkyBaTU AiTen
Ta NMcbmoBa 3roga baTbKis nicna getanbHoro iHpopmy-
BaHHA NPO MeTy Ta Npoueaypy AOCiAKEHHA.

[Ona npoBefeHHA CTAaTUCTUYHONO aHanisy pesynb-
TaTU JOCANIAXKEHHA byan nonepegHbo BHeceHi B chop-
MOBaHy Komn'toTepHy 6a3y gaHux. Po3paxyHKu npo-
BOAMIUCb 3 BWMKOPUCTAHHAM nporpamu Statisticafor
Windows 5,5. KinbKicHi nepemiHHi nonepeaHbo nepesi-
peHi Ha HOPMaNbHICTb 3 A4OMNOMOrot0 Kputepito Koamo-
ropoBa-CMupHoBa. a5 KOXHOI BMGIpKM AocniaxKysa-
W cepegHe apudmMeTUyHe 3HAYEHHA AOCNIAKYBAHOTO
nokasHuka (M) Ta nNoxmbky cepegHboi BeNUYUHMU (m).
[na BU3Ha4YeHHA AOCTOBIPHOCTI Pi3HUL MiXK cepeaHiMmn
APUPMETUYHUMUN BEANYMHAMM BUKOPUCTOBYBABCA KpW-
Tepint CT'to4eHTa, 41a BU3HAYEHHA OAHOPIAHOCTI BUBIp-
KM Hamu ByB BUKOPUCTaHUI KoedilieHT Bapiau,ii. Mopis-
HAHHA HOMIHa/IbHUX YaCTOK NPOBOAM/IM 332 AOMOMOrOH
KpuTepito xi-kBagpaty MipcoHa (X2) 3 BUKOPUCTAHHAM
YOTUPUNONbHUX Tabnuub crnosyydeHocTi. MopiBHAHHA
Bi,COTKOBMX YaCTOK NPOBOANAM Ha KaNbKynAaTopi, BOY-
[0BaHOMY B MOZAY/lb OMMUCOBOI CTaTUCTUKM MpOrpamm
Statistica. Pi3HMLIO MiXKX BenMyMHaMKM BBaXKa/in [OCTO-
BipHO'0, AIKWO piBeHb 3Ha4ywWocCTi (p) AopiBHIOBaB abo
He 6yB 6inbwmm 0,05 (5%), TO6TO Npwu BiporigHOCTI pi3-
HULb He meHLwe 0,95 (95%).

Pe3ynbTati AocnigKeHHs Ta ix 06roBopeHHs.

B Tabnuui 1 npeactaBneHuii po3nogin oven nawieH-
TiB 3 rinepmeTponiYHMM aCTUrMaTU3MOM B Pi3HUX KaTe-
ropiax rocTpoTU 30py Ha BeAy4OMy Ta MapHOMY OLi A0
Ta MicNA KOMMIEKCHOTO NliKyBaHHA CYMICHO 3 TpeHyBaH-
HAM aKOMOAALiMHOT 34aTHOCTI 3 AOMNOMOIO 3MiHHUX
NMO3UTUBHUX Ta HEFAaTUBHUX CHEPUUHUX NiH3.

Micna KOMNAEKCHOro NiKyBaHHA CYMICHO 3 TpeHy-
BaHHAM aKOMOZALiMHOT 343aTHOCTI Y BCiX
rpynax Beay4yoro Ta MapHOro ouyen, pos-
AineHnx 3a iHTepBanamu rocTpoTu 30py,
BM3HAYasnocA [OCTOBipHE MNiABULLEHHA
iHTerpanbHoi roctpoTn 30py no Tabauu,

CvBLEBa, 3HaYEHHSA AKOro BapitoBano Big,

. Hanpsamok HoHiycHa roctpoTa 30py
ﬂ-°°“'g}’(’;VBa”e BOCTILKYBaHOTO : P 0,03 10 0,17 yMOBHUX OANHWLLb.

mepuaiaty M+SD Min | Max Cnip, BiAMITUTY, WO BaXK/NMBOK € Xa-
Bezyue oKo BepTuKanbHMit 2°03”+1’19” | 0°02” | 10'35” 0142048 PaKTePUCTMKA TOCTPOTN 30pY Ha MapHUX

N 22 [Op130HTaNbHMIA 6’00""+3’20” | 0'01” | 31'12” ’ Ta BeAyHux Ol,'lax' .
- B Tabnuuji 2 npescTaBaeHi NOKa3HUKM
MapHe oko Beptukanbhunii | 2'017+1'16" | 0°04 91 0.859970 | MEPMAIOHaNLHOT HOHiYCHOT rOCTPOTM 30pY
N 26 fopusoHTanbHWA | 2/217+1°23” | 0°03” | 8577 | y NaLieHiB 3 NPAMMUM FiNnepmMeTponiuHMM
Beboro 48 oueit acTUrMaTM3mMom Ta ambnionielo 40 Kom-

MpUMITKK: p — piBeHb 3HAYYLWOCTi BigMmiHHOCTEe, N — KinbKicTb oyelt, Min — miHimanbHe

3HayYeHHA; Max — MakcMmanbHe 3HaYeHHA.

NAEKCHOro NiKyBaHHA pa3om 3 TpeHyBaH-
HAM aKoOMOAaL,ilHOI 34aTHOCTI.
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AcCMMETPIi HOHIYCHOI TOCTPOTM 30PY B OPTOFOHA/IbHUX
MepuaiaHax CiTKiBKM MOXKYTb OYTU MapKepOM HassBHOCTI
mepugioHanbHoi ambnionii. 13 gaHWX, HaBedeHUX B
Tabauui 2 BUAHO, WO cepeaHi 3HaYeHHA HI3 B BepTuU-
KaJIbHOMY Ta FOpM30HTaZIbHOMY MepuAiaHi Ha NnapHoMy
oL BUABUANCb NPAKTUYHO OAHAKOBUMM, A CEpeaHi no-
KasHukn MHI3 Ha Begyvyomy oL BigpisHAOTbCA. OaHaK,
3HAYHUIM pPO3Max MAKCUMANIbHUX Ta MiHIManbHUX
noKasHukis MHI3 BigHOCHO cepegHix 3HayYeHb Ha Be-
Ay4nx 04ax, 003BOMAE NPUMNYCTUTH, LLO HA MAPHUX OYax
TAKOX MOXKYTb byTM acumeTpii MHI'3.

Bapiauii mepugioHanbHMx nokasHumkis HI3 BigHOCHO
cepefHix 3Ha4YeHb MOXKYTb MPUHLMNOBO BiAPi3HATUCH
OAMH Big, OAHOrO He TiZIbKM MO BENWYMHI, ane i No Ha-
npsmMKy. B 3B’A3Ky 3 UMM MOXyTb OyTM BUAiINEHI
niarpynu, B AKUX MepuaioHanbHa roctpoTta 3opy byae
BULLOIO B FOPWU3OHTA/SIbHOMY MepuAiaHi, a iHWikn — y
BEPTUKaNbHOMY MepuAiaHi. AKLLO He BPaxoByBaTK Liei
daKTop, TO NPU CTaTUCTUYHIA 06pobLi Taki acumeTpii
MHTI'3 moKyTb ByTU HiBENIbOBAHI, @ cepeaHi NOKAa3HUKM
NOMMJIKOBO CBIZYUTU MPO BiACYTHICTb MEPUAiIOHANbHOI
ambnionii.

B Tabauui 3 nokasaHW po3noAin nauieHTiB 3 nps-
MUM TiNnepMeTPoniYHUM acTUrMaTM3MOM Ta ambnioni-
€10 N0 0COHB/IMBOCTAM HanpsmKiB acumeTpii MHI3 B op-
TOrOHANbHUX MepuAiaHax Ha BeAy4Yux Ta MapHUX o4ax
[0 KOMMIEKCHOIO /liKyBaHHA CYMiCHO 3 TPeHyBaHHAMM
aKoMoAaLLiMHOT 34aTHOCTI.

I3 paHMX, HaBedeHWX B Tabnuui 3 BMAHO, WO
[ocnigKyBaHa rpyna He ABAAETbCA O4HOPIAHOK NO 0CO-
6ausoctam acumetpint HI3. Y 33,33% pocnigxkyBaHux
oyeil mepugioHanbHa ambnionia He BMABNEHA, MOKa3-
HUKM HI3 B OPTOroHaNbHUX MepuAiaHax BUABUAUCH
ogHakosumM. AcumeTpii HI'3, AKi MOXHa po3rnagaTtu ak
mepuaioHanbHy ambnionito, BuABNEHI Ha 66,67% ouyeld
3 acTUrmMmaTM3Mom Ta ambnionieto. AHani3 HanpsmKis
acMMmeTpii B Ui migrpyni nokasas, WO B Hili MOXHa
BUAINNTWN ABA PI3HUX KNacTepu.

B ogHOMY 3 HMX NOKasHMKKM HI3 B ropu3oHTaNbHO-
My mepuaiaHi 6ynun suwmmm y 20,84% pocniasKysaHux,
a B iHWoMy — Hmye y 45,83% y nopisHAHHI B HI3 B
BEPTUKANbHOMY MepugiaHi. Cnig TaKoXK 3a3HAYNUTK, WO
4acToTa, 3 AKOK PIKCYETHCA LA O3HAKA HE € CTaTUCTUYHO
[0CTOBIpHOO. 3BepTa€E Ha cebe yBary Te, WO acuMeTpii
HI3 B OpPTOroHaNbHUX MepuAaiaHaX BW3HAYAIOTbLCA He
TiIIbKM Ha NapHWX, ane i Ha Begyynx ovax. Mpwm-
yomy B rpyni, Ae MHI'3 meHLwa B ropM30OHTaNb-
HOMY MepWAiaHi, Hi)K B BEPTUKaNbHOMY Ki/lb-
KiCTb MapHUX o4el maike B 3 pasu binblua, HixK
B rpyni, 4e MHI3 B ropM3oHTanbHOMY mepuaia-
Hi BALLA, HiXK B BEPTMKA/IbHOMY.

Tabnuua 3 — Po3noain nauieHTiB 3 npamum
rinepmeTponiyHMM acTUrmaTMamom Ta ambnionieto
no ocob6anBocTAM HanpamKiB acumeTtpiii MHI3 B
OpPTOroHa/IbHUX MepuaiaHax Ha BeAy4YMX Ta NApPHUX
0Yax A0 KOMMJIEKCHOTO N1iKyBaHHA CYMICHO 3
TPEeHyBaHHAMM aKOMOAaLiliHOT 34aTHOCTI
Posnogin oyelt naujieHTiB B rpynax 3 pisHUMK BUAAMMU acCUMETPIi

HI'3 B ropM3oHTanbHOMY Ta BEPTUKa/NbHOMY MepuaiaHi Ha Beay-
4yux Ta NnapHux ouyax (N 48)

:\SIH;:OZAT:iﬁzz?WB MHTI3 Buwia B ropu- | MHI3 meHLwa B ropu-
— ’;e TVIKaﬂbHOMy 30HTa/IbHOMY, HiX B | 30HTa/IbHOMY, HiXK B
prika 4 BEPTUKa/NbHOMY BEPTUKaNbHOMY
mepuaiaHax
N N N
abc (%) abc (%) abc (%)
Beayue MNapHe Beayue MNapHe Beayue MNapHe
12 (25%) |4 (8,33%) |4 (8,34%) |6 (12,5%) |6 (12,5%) |16 (33,3 %)
16 (33,33%) 10 (20,84%) 22 (45,83%)

Bcboro oueit N 48 (100%)
MpumitKa: N-KinbKicTb ouei.

CTPOTU 30pY, a i Ha 3MiHY BUAY acumeTpin MI3. YcyHeH-
HS Y/ 3MiHa BUAY aCMMETPIN MepuaioHanbHOI rocTPoTH
30py ABNAIOTLCA OAHUM i3 HaMBaXKAMBILLIMX MapKepiB
ebeKTUBHOCTI NliIKyBaHHA.

Ocob61BOCTi 3MiHW BUAY acUMETPIN MmepuaioHanb-
HOi TOCTPOTW 30py MiCNA KOMMJIEKCHOrO iKyBaHHA
pa3om 3 TpeHyBaHHAMM aKOMOZAALMHOI 34aTHOCTI Mno-
KasaHi B Tabauui 5.

Micna nikyBaHHA 3Ha4yHO 36inbluMnaca KinbKicTb
ouei 6e3 acumeTpii MHI33 33,33% 10 81,25% (x>=22,5,
p=0,000). OaHO4YacHO, 3Ha4YHO 3MEHLUMNACA KifNbKicTb
ouyei 3 MepuaioHaNbHUMKU acumeTpiamm, konm MHI3 B
rOPU30HTAIbHOMY MepUAiaHi MeHLUA, HiXK Y BEpTUKa/Ib-
Homy 3 45,83% 00 4,17% (x*=22,2, p=0,000).

BucHoOBKM.

MA moKe 6yTM NPUYMHOIO BaroMmx NopyLLeHb B Mo-
HOKYNIAPHMX Ta BIHOKYNAPHMX MexXaHi3Max iHTerpanabHoi
06p0o6bKn 30poBOro ctumyny. CborogHi AnA NikyBaHHSA
MA 3anponoHoBaHi pi3Hi meTogMku. OgHi 3 HUX po3-
PaxoBaHi Ha CENEKTUBHY CTUMYAALLIIO MepuaiaHy 3i 3HU-
YKEHO roCTPOTOH 30pY, iHWIi — HA O4HOYACHIM CTUMYANA-
Lii MaKynApHOT AinAHKK. Tak, AK MeToau NNAeonTUYHOTo
NiKyBaHHA, AKi Hapasi BUKOPUCTOBYHOTHCA HE BUBYAJIUCH
3 TOYKM 30pY ix eHEeKTUBHOCTI NpK NiKyBaHHI MA, MOXKHa

Tabnuua 4 — 3miHa cepepHiX NOKa3HUKIB MepugioHanbHOI
HOHiYCHOI FOCTPOTHK 30pY Y NALLEHTIB 3 NPAMUM
rinepmeTponiyHMM acTUrmaTMamom Ta ambnionieto go Ta
nicns KOMNAEKCHOro NiKyBaHHA Pa3om 3 TPeHYBaHHMMU

aKomoAaLiHOoi 34aTHOCTI

B Tabnuui 4 HaBegeHi AaHi WoAo0 BNAMBY ' ‘ } e RO e By e v e
KOMM/IEKCHOTO NiKYBaHHA Pasom 3 TpeHysaH- |AochimkysaHe | [ociifKysaHuii fiikyBaHHs (KyT of)
HAMM aKOMOZALINHOT 34aTHOCTI Ha MOKa3HMKM OKo MepnataH M+SD A p
HOHIiyCHOI rOCTPOTM 30pY Y NALIEHTIB 3 NPAMUM BepTiKaNbHMii No 2017+1'14" vog |0.034105
rlpgpmeTponqumm acTUrmaTMsmom Ta ambnio- Beayue HanpAMOK Nicrn | 00374001 )
niko. N22 o r1Q7 L ET
. . TopuzoHTanbHuil| o 1'19”+0°57 e
3rigHo 3 gaHMmK Tabauui 4 BMAHO, WO HanpAMOK Nicrm | 0'03740°01” 116" |0,048712
KOMMEKCHE /NiKyBaHHA pPa3oM 3 TpPeHyBaH- P—
y P PeHy o BepTuKanbHUM fo 1'377+1'14 o
HAMM aKOMOZaALii TaKOX MatoTb MO3UTUBHMIA q HanpAMOK niom Tooro00 | 1367 0039112
BN/IMB Ha NOKa3HMKM MHI3 B OPTOroHaNbHMX N6 o | v2272059"
MepuziaHax Ha BeAy4YMX Ta MapHUX Ouax. fopu3OHTaNbHMAl £ 1'20” |0,047425
OfHaK, Npy NikyBaHHI ambnionii y XBopux HANPAMOK Micna ] 0027+0°01"
A » P y v p Bchoro ouei 48

3 acTMrmaTMsmom HeobxigHo 3BepTaTu ysary NpumiTkK: * — piBeHb 3HauYLLOCTI BigMiHHOCTeH! p<0,05, N — KinbKicTb oueit, Min —
He TI/IbKW Ha NiABULLEHHA MePUAIOHANIbHOI F0- miHiManbHe 3Ha4YeHHA; Max — MakcMManbHe 3Ha4YeHHA.
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Tabnuua 5 — Po3nogin oueit 3 npamum
rinepmeTponiyHMM acTUrmaTusmom Ta ambnionieto
3 pisHumm Bugamm acumertpii HI'3 B opToroHanbHUx
mepupgiaHax A0 Ta NicaA KOMMNIEKCHOrOo NiKyBaHHA

pasom 3 TpeHyBaHHAM aKOMOAALiHOT 38aTHOCTI

Posnogin oueli 3 pisHUMuK BUAaMu
By i T acumeTpin HI'S(g,g T/ior)ucnﬂ NiKyBaHHA
B OPTOTrOHa/NbHUX -
MmepuaiaHax CiTKiBOK Ao I
abc % abc %
[opu3oHTanb = BepTuKanb | 16 33,33% 39 81,25%
[opusoHTanb > Beptukans | 10 20,84% 7 14,58%
[opu3oHTanb < BepTUKanb | 22 45,83% 2 4,17%
Bcboro oueit 48 48

MpumiTtkK: * — piBeHb 3HaYyLWOCTI BiamiHHOCTen p<0,05, N — KifbKicTb
oyen.

NPUAYCTUTK iX MOXAMUBY edeKTUBHICTb. JocnigKeHHs
B LLbOMY HaMPAMKY MOXYTb BYTW yCMiLWHUMMW TiNIbKK 3a
YMOBW BBEAEHHA B CTAaHAAPT AOC/IAXKEHHA MaLiEeHTIB 3
ambnionielo MeToaMK BU3HAYEHHA MepuaioHanbHoT 3.
Takui Nigxig 403BOANTb BUSHAUUTU HabinbL edeKTns-
Hi meToam nikyBaHHA MA Ta iHAMBIAYani3yBaTH Niaxoam
B NliIKyBaHHI NauieHTiB 3 ambioni€to Ta aCTUrMaTU3MOM.

B oaHii poboTi BMBYABCA BNIMB 3BUYHOTO, KOMIM/IEK-
CHOrO NiKyBaHHA Ta ONTUKO-pPedNEKTOPHUX TPEHYBAHb
aKomogauii Ha NoKasHMKM MHI3 y nauieHTiB 3 acTUrma-
TM3MOM Ta ambnionieto. Byan BMKopucTaHi HanbinbL
pO3noBCloAKEHI B cnewjianizoBaHMX opTasbMONOTIYHNX
KabiHeTax MAeONTUYHOrO NiKyBaHHA anapaTth Ta ONTU-
KO-pedneKTopHi TpeHyBaHHA. Bubip Taknx metopis Ta
MeTOAMK NiKyBaHHA [03BONAE 3abe3neyntn Moro no-
BTOPOBAHICTb, 6e3nepepBHiCcTb NiKyBaHHSA, a Bi4HOCHO
ONTUKO-pedNIEKTOPHUX TPEHYBAHb — BUKOPUCTAHHA Ni-
KyBaHHA B AOMALLHIX YMOBaX.

[OnAa Bu3HayeHHA ePpeKTUBHOCTI LLiET METOAUKN HaMK
6yB BUKOPUCTAHUA HOBUI anrOpPUTM OLLIHKM acMMETpIl
nokasHukie MHI'3 go Ta nicns nikyBaHHA. OcobaumsicTio
ANroOpPUTMY € Te, LLLO acMMeTPIi pedpaKLii Ta NOKasHUKK
MHI3 6ynn po3riaHyTi AK BEKTOPHI BeANYMHU. Takuni
nigxig, [0380/MB BUABUTU HEOAHOPIAHICTb FPynu XBO-
pUX 3 O4HAKOBMM BMAOM acTUrMaTU3My BiJHOCHO Ha-
NPAMKY acMMeTpi NpW BUKOPUCTaHHI pedpakuiiHmx
NMOKa3HMKIB Ta NokasHuKiB MHI3. 3okpema Hamu bynu
BUAiNEHI Tpu nigrpynu no ocobnvsocTAM Bapiauii

MHTI3 B opToroHanbHWX BigAinax CiTKiBOK: rpyna, ge
MHI3 B opToroHanbHUX MepuiaHax byna oAHaKoOBOtO,
rpyna, B aKkin MHI3 B BepTUKaNbHOMY MepuaiaHi byna
BULLLOIO, HiXK B FOPM30OHTaNIbHOMY Ta rpyna, ae MHI3 B
BEPTUKANbHOMY MepuAiaHi Byfa HUKYOM, HiXK B ropu-
30HTa/IbHOMY. AHani3 acMMeTpili Aa€e 3mory 3rigHo ix
BiAHOLWEHHA B NiArpynax AaB 3MOry oTpUMaTu NpUHLM-
NnoBO HOBY iHpOPMaLLitO WOA0 afanTaLii 30poBoi cucTe-
MM [0 acTurmaTnsamy. Buasmnoco, wo y 33,33% MA He
byna gjarHoctyBanacb. OgHakoBa MHI3 B opToroHasb-
HUX mepwuaiaHax byna 3adikcoBaHa Ha 25% Beayuumx
oueli Ta Ha 8,33% napHux. PisHoOHanpaBneHi acumeTpii
MHTI3 BUsIB/IEHi HEe TiNIbKM Ha NapHUX, ane 1 Ha Beayumnx
ouax (BignosigHo 45,83% Ta 20,84%). 3BepTae Ha cebe
yBary, Lo npu CTaTUCTUYHIN 06pobui gaHnx npo MHI3 B
OPTOrOHANbHWUX MepuaiaHax B 3arafbHil rpyni, 6e3 Bpa-
XYBaHHA BUAY acMMeTpin, maHidecTHa MA BM3HaYanacb
TiIbKM Ha NapHUX o4ax, a acumeTpii MHI3 Ha Beayunx
oYax BUABMANCHL NATEHTHUMU. HasaBHICTb acumeTpin
MHTI3 Ha BefyuMX Ta NAapHMX 04axX 403BONAE TPAKTYBATH
BKa3aHy NaTo/IOrit0 AK BIHOKYNAPHY.

Ons ouiHKM edeKTUBHOCTI NikyBaHHA MA y xBopux
3 aCTUIMaATU3MOM BMKOPUCTaHI TaKi KpuTepii, AK Niasu-
weHHa MHI3 B opTOroHanbHUX MepuaiaHax Ta 3miHa
XapaKTepy acumeTpiii. YcyHeHHA acumeTpii MHI3
MOXe BBaaTUCb OAHMM i3 BaXKAMBUX MapKepiB edek-
TUBHOCTI NiKyBaHHA. B pe3ynbTaTi NiKyBaHHA MU OTPU-
Mann NOKpaLeHHA NoKasHukisB MHI3 y Bcix nmigrpynax.
Micnsa nikyBaHHSA KinbKicTb oyen 3 ogHakosoo MHI3 B
OPTOrOHaNbHUX MepUAiaHax CiTKIBOK 36inbluniack Ha
47,92% Ta ctaHoBuAa 81,25% (6yno 33,33%). Llei no-
3UTUBHUI edeKT OTPUMAHMI 33 PaXyYHOK YCYHEHHA acu-
meTpii MHI3 y 4yacTMHM NauieHTiB B Nigrpynax 3 pisHMm
HanpAMKom acumeTpiii HI3. OgHoyacHo 36inblmMnock
Ha 12,5% KinbKicTb ouen B Kateropii 3 0,7-0,9 no Ta-
6nuui Cusuesa.

MepcneKkTMBM NOAANBLUNX AOCNIAMKEHD.

Pe3ynbTaTv BKa3aHOro AOCNIAKEHHA € NepCneKkTmB-
HMMM 3 OFNAAY Ha NOLWMPEHICTb NAaTOIOrIT Ta BIACYTHICTb
€AMHOrO MiAXo4y A0 NiKyBaHHSA ambnionii Ta acTurma-
TM3My. 3aNPOMNOHOBAHWI aITOPUTM OLLIHKM acuMeTpiit
MepUAioHasIbHOI FOCTPOTU 30py A03BOAUTL binblu Ae-
TaNbHO OLHUTU ePEeKTUBHICTb BUKOPUCTAHHA iCHYHOYMNIA
MeToAiB NAeONTUKM ANA NiKyBaHHA MA Ta po3pobku
HOBUX. MMBOKMI aHani3 AacTb MOXK/MUBICTb PO3POOUTH
iHOMBIAYani30BaHMI Niaxia Ao nikyBaHHA MA.
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BMN/INB KOMNNEKCHOIO NIKYBAHHA HA MOKA3HUKWN MEPUAIOHANBHOI FTOCTPOTU 30PY Y MALLIEHTIB 3
ACTUTMATU3MOM TA AMB/IONIEID

KauaH O.B., Konomieup B.O.

Pestome. B 3a3HayeHiin poboTi BU3HaYaBCA BNAMB HAMBINbL NOWMPEHUX METOAMK KOMMIEKCHOTO NiKyBaHHA Ta
TpeHyBaHb akoMogalii Ta 30poBi GYHKUIT y AiTei 3 ambnionieto Ta acturmatnamom. OcobanemMm BUAOM ambionii,
AKWI NPOABNSAETLCA CEEKTUBHUM NOPYLLUEHHAM rOCTPOTM 30pY B NEBHOMY MepuAiaHi € MepuaioHanbHa ambaionis.
CeneKTUBHI MOPYLUEHHA rOCTPOTM 30PYy NPU PO3PiSHEHHI KOHTYPIB NpeAMEeTiB MEBHOI OPIEHTALi | € NPUYMHOO NOpYy-
LWeHb B MexaHi3max iHTerpasbHoi 06po6KM 30pOBOro CTUMYAY, PO3BUTKY KOFHITUBHMX 34i6HOCTEN Y AiTel i 30poBoi
npauesgatHocTi. BNnane nneonTUYHUX METOAMK Ha nepebir Ta pesynbTaT /liKkyBaHHA MepuaioHanbHOT ambnionii He
BMBYaBCA, a/ie, 3rgHO MafIoYMCeNbHUX AaHUX, NPEACTABAEHUX B NiTepaTypi, Moxe 6yTn epeKkTuBHUM. Hamu bynum
BMKOPUCTAHI HaMbiNbLL PO3NOBCIOAMKEHI B crewianizoBaHMx 0pTanbMONOTIYHMUX KabiHeTaxX N1I€ONTUYHOTO NiKYBaHHA
anapaTu Ta ONTUKO-pedNeKTOPHI TpeHyBaHHA. [AA OUiHKM UUX CENEKTUBHUX NOPYyLEHb HaMK ByB BUKOPUCTAHWU
HOBWI aIFOPUTM OLIHKM acMMeTpil nokasHUKiB MHI'3 o Ta nicna nikyBaHHA, AKUN NONATa€ B TOMY, LLLO BUKOPUCTO-
BYETbCA BEKTOPHMUI MiAxig B aHani3i rocTpoTy 30py B OPTOrOHaNbHUX MepuaiaHax. B pe3ynbraTti BUKOpUCTaHHA Ta-
KOro aHanisy Ham BAa/10Cb BUABUTU HEOAHOPIAHICTb CEHCOPHUX MOPYLWEHb B rpyni, OAHOPIAHIA no Tuny pedpakyii,
BiKY Ta iHWIMM NapameTpam. 30Kpema Hamu bynn BUAiNeHi Tpu Niarpynu no ocobansoctam sapiauinn MHI3 B opTo-
rOHaNbHWX Big4inax ciTkiBok: rpyna, e MHI'3 B opToroHanbHUX mepugiaHax 6yna ogHakoBoto, rpyna, B Akii MHI3 B
BEPTUKANbHOMY MepuaiaHi 6yna BULLOO, HiXX B FOPU30HTasIbHOMY Ta rpyna, ge MHI3 B BepTMKanbHOMY MepugiaHi
Byna HUMKYOIO, HixK B rOpM30HTasIbHOMY. TaKi pe3ynbraTi 4atoTb 3MOry NoAMBUTUCL Ha Npobaemy aganTaLii 30poBoi
CUCTEMM A0 aCTUTMATU3MY Mif iHWKMM KyTOM. ACMMETPIi B OPTOroHasibHilM rocTpoTi 30py GiKCyBannUCh K Ha NapHMUX,
TaK i Ha Be4y4Mx o4ax, NPUHOMY Ha Bey4YMX 04ax HacTo ByM NaTEHTHUMMU, WO € 3acafoto A0 PO3yMiHHA MA fK BiHo-
KYNAPHOI naTonorii. B AKOCTi KpuTepito edeKTUBHOCTI NiKyBaHHA MU BUKOPUCTaNW GAKT NigBULLEHHA FTOCTPOTH 30pY
Ta 3MiHY XapaKTepy acMMeTpii roCTPOTM 30py B OPTOroHaIbHUX MepugiaHax. [icna nikyBaHHA KibKiCTb o4el 3 ogHa-
KoBoto MHI3 B OpTOroHanbHUX MmepuiaHax CiTKiBOK 36inbwmnack Ha 47,92% Ta ctaHosuna 81,25% (6yno 33,33%).
BianoBigHO, BU3HAUMNACh rpyna NaLieHTIB, IKi MOXKyTb NOTpebyBaTu Binbll eHeprinHOro NN1eONTUYHOTO NiKYBAHHS.
MpY LbOMY BUKOPUCTAHHA 3BUYHUX aMapaTHUX METOAMK NiKYBAaHHA Pa3oMm i3 TpeHyBaHHAMM aKOMOZaLiMHOT 34aT-
HOCTi MOKa3anun cBoto ePeKTUBHICTb Y BiNbLIOCTI NaLieHTIB 3 ambaionieto Ta aCTUrMaTU3MOM.

KntouoBi cioBa: acTMrmatuam, roctpota 30py, MepuzioHanbHa ambnionis, iHAMBIAYanbHi Bapiawii rocTpotu
30py.

THE COMPLEX TREATMENT EFFECT ON MERIDIONAL VISUAL ACUITY INDICATORS IN PATIENTS WITH
ASTIGMATISM AND AMBLYOPIA

Kachan O. V., Kolomiyets V. O.

Absract. The mentioned work studied the influence of the most common methods of complex treatment and
accommodation training and visual functions in children with amblyopia and astigmatism. Meridional amblyopia
is a special type of amblyopia that is manifested by a selective violation of visual acuity in a certain meridian.
Selective violations of visual acuity when distinguishing the contours of objects of a certain orientation are the
cause of violations in the mechanisms of integral processing of visual stimuli, the development of cognitive abilities
in children and visual performance. The influence of pleoptic techniques on the course and outcome of meridional
amblyopia treatment has not been studied, but, according to the limited data presented in the literature, it can be
effective. We used the pleoptic treatment devices and optical reflex training that are most common in specialized
ophthalmology offices. To evaluate these selective disorders, we used a new algorithm for assessing the asymmetry
of the MNZ indicators before and after treatment, which consists in the fact that a vector approach is used in the
analysis of visual acuity in orthogonal meridians. As a result of the use of such an analysis, we were able to reveal
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the heterogeneity of sensory disturbances in a group homogeneous in terms of refraction type, age, and other
parameters. In particular, we distinguished three subgroups according to the features of the variations of the MNVA
in the orthogonal parts of the retinas: the group where the MNVA in the orthogonal meridians was the same, the
group in which the MNVA in the vertical meridian was higher than in the horizontal and the group where the MNVA in
the vertical meridian was lower. than in horizontal. Such results make it possible to look at the problem of adaptation
of the visual system to astigmatism from a different angle. Asymmetries in orthogonal visual acuity were recorded in
both paired and leading eyes, and were often latent in the leading eyes, which is the basis for understanding MA as
a binocular pathology. As a criterion for the effectiveness of the treatment, we used the fact of an increase in visual
acuity and a change in the nature of visual acuity asymmetry in orthogonal meridians. After treatment, the number
of eyes with the same MNVA in orthogonal retinal meridians increased by 47.92% and amounted to 81.25% (it was
33.33%). Accordingly, a group of patients who may need more vigorous pleoptic treatment was identified. At the
same time, the use of usual hardware methods of treatment together with accommodation training have shown
their effectiveness in most patients with amblyopia and astigmatism.
Key words: astigmatism; meridional visual acuity; meridional amblyopia, individual variations
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CLINICAL CASE: SYNCHRONOUS MALIGNANCY: LEFT BREAST AND OVARIAN CANCER

ASSOCIATED WITH HEREDITARY BRCA1: 5382 INS C - MUTATION
Poltava State Medical University (Poltava, Ukraine)
kovtunolja@gmail.com

Breast cancer (BC) is a heterogeneous group of malignant neoplasms of epithelial origin from cells of the ducts
or lobes of the parenchyma of the mammary glands, which arises as a result of complex interactions between body
systems that affect the transformation of cells under the influence of various carcinogens. In the structure of onco-
logical morbidity in Ukraine, breast cancer occupies the first place. The incidence rate of breast cancer has increased
2.5 times over the past 30 years, with an annual increase of 7.1%. Ovarian cancer (OC) is a malignant tumour aris-
ing from the epithelial tissue of the ovaries. This type of cancer is the fifth most common among women. This work
reviews the literature on the hereditary aspect of breast and ovarian tumours. Hereditary mutation in the BRCA1/2
genes, typically expressed in the tissues of the breast, ovaries and other organs to eliminate DNA damage or cell
apoptosis, where DNA repair is not possible, cause in women the development of "Syndrome 2 BC/OC". This syn-
drome develops in women with this mutation, usually at a young age and causes the appearance of synchronous
or metachronous pathology of the mammary gland and ovaries. Methods of laboratory detection of BRCA1/2 mu-
tation, methods of early diagnosis, treatment and prevention of pathology are described in work on the example
of the described clinical case, features of the course of tumours with the mutation mentioned above. International
recommendations for patients requiring the mandatory determination of mutagenic status, who already have an
existing oncological pathology, are considered for choosing a more effective treatment method. The importance
of adequately examining patients to detect early forms of breast and ovarian cancer, which, according to the WHO
definition, is curable in 85-95% of cases, is highlighted.

Key words: breast cancer, ovarian cancer, BRCA 1\2 mutation, heredity, development risk.
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