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Successful social rehabilitation requires early application of contact correction of congenital myopia and astig-
matism in children and adolescents. In contrast to the use of glasses, the correction of myopia using contact lenses
ensures the stability of the correction and the absence of periods of blurring of the retinal image. The aim of the
study was to determine the effectiveness of using contact lenses and their effect on improving uncorrected and
maximally corrected visual acuity in school-age children with myopia and myopic astigmatism. The study included
84 children (168 eyes) aged 6-16 years with myopic refraction and astigmatism who used soft silicone-hydrogel
aspheric contact lenses for the correction of ametropia. The observation period is three years. All patients underwent
a comprehensive examination at the beginning and at the end of the study, which included determination of visual
acuity, objective and subjective clinical refraction, axial length of the eye, thickness and diameter of the cornea,
keratometry and phorometric data (accommodation, vergence, separated areas and oculomotor apparatus and
their interaction). After three years of observation and constant use of contact lenses for the correction of myopia
and myopic astigmatism in school-aged children, statistically significant results were recorded, namely: an increase
in uncorrected visual acuity by 47% (t=5.2; p<0.01), corrected acuity vision by 8% (t=9.3; p<0.01), the spheroequiva-
lent by 17% (t=3.7; p<0.01), anteroposterior segment of the eye by 4% (t=7,1; p<0.01), amplitude of accommodation
by 27% (t=14.6; p<0.01), negative part of relative accommodation by 17% (t=7.3; p<0.01), positive part of relative
accommodation by 32% (t=7.1; p<0.01), flexibility of accommodation by 35% (t=14.2; p<0.01), the ratio of accom-
modation convergence to accommodation by 19% (t=3.4, p<0.01), stereovision acuity by 56% (t=4.1; p<0.01), as well
as a decrease in keratometry index in the strong meridian by 2% (t=5.2; p<0.01), delays in accommodative responses
by 33% (t=14.2; p<0.01), distance phoria by 16% (t=10.1; p<0.01), near phoria by 16% (t=11.3, p<0.01). The results
of the study indicate that the use of contact lenses by school-aged children with myopia and myopic astigmatism can
increase uncorrected and maximally corrected visual acuity. The progression of myopia is indicated by an increase
in the spheroequivalent and anteroposterior axis (PZO) of the eye, but the use of soft contact lenses (SCL) leads to
changes in the front surface of the cornea: an increase in thickness in the central zone and its flattening. In addition,
improvement in accommodation, vergence, different departments of the oculomotor apparatus and their interaction
was observed in the main group. The obtained results indicate a slowing down of the progression of myopia.

Key words: myopia, contact correction, APA: anteroposterior axis, NRA: negative relative accommodation, PRA:
positive relative accommodation.

Connection of the publication with the planned sci-
entific research.

The work was carried out within the framework
of the National Research Council of the Department
of Ophthalmology of the Shupyk National Healthcare
University of Ukraine: «Clinical and experimental sub-
stantiation of diagnosis, treatment and prevention of
refractive, dystrophic, traumatic and inflammatory dis-
eases of the organ of vision» (state registration number
0116U002821) and «Development of new methods of
diagnosis, treatment and prevention of refractive, in-
flammatory, dystrophic and traumatic diseases of the
organ of vision and their clinical and experimental justi-
fication» (state registration number 0120U105324).

Introduction.

Refraction anomalies account for 33-75% of the
structure of detected ophthalmic pathology in children
and adolescents, and myopia accounts for 80% of all re-
fraction anomalies. Myopia is the leading cause of visual
impairment in children in all developed countries in Eu-
rope and America. According to the literature, myopia
occurs in 33% of the young population of Western coun-
tries [1, 2, 3]. Myopic refraction occurs in 4-6% of chil-

dren under 1 year, and in preschool-age, the incidence
of myopia does not exceed 2—3%. Weak myopia is more
common in preschool children. Myopia, which is found
in children before the time of entering school, is more
often congenital [4].

To stabilize progressive myopia, proper optical cor-
rection is important. The means of optical correction for
myopia include glasses, progressive correction, as well
as a correction with soft (spherical and bifocal) and or-
thokeratological lenses. Lack of full-fledged vision cor-
rection during the development of the visual system
leads to severe functional impairment of vision.

Nowadays, spectacles are still the most common
way to correct myopia, but they have some disadvan-
tages: cosmetic, limited field of view, effect on the size
of the retinal image, distortion of size and contours of
objects, prismatic effect, limitations when correcting
anisometropia, and changes in-depth perception [5, 6].

Contact lenses are free of the above disadvantag-
es and in ophthalmopediatrics have a few undeniable
advantages over spectacles. Primarily the cosmetic ef-
fect, no restrictions on physical activity, and no effect
on the size of the retinal image [7]. In the conservative
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treatment of high refractive errors, congenital myopia,
myopic anisometropia, there is no alternative to contact
lenses, which not only improve the quality of vision but
also contribute to the proper development of the visual
analyzer in children [5].

The advantages of contact lenses also include sus-
tained correction of ametropia, the absence of periods
with a blurred retinal image, which is observed with the
use of glasses. Soft silicone hydrogel contact lenses pro-
vide adequate oxygen supply to the cornea, which re-
duces hypoxic complications, is more comfortable than
hard contact lenses, and allows children to play sports.
Early use of contact correction of congenital myopia and
astigmatism in children and adolescents contributes to
social rehabilitation [8].

The aim of the study.

The study was targeted to determine, through long-
term follow-up, the extent to which contact lens cor-
rection improves uncorrected and maximally corrected
visual acuity in school-age children with myopia and
myopic astigmatism.

Object and research methods.

We followed up for three years 84 children (168
eyes) aged 6-16 years with myopic manifest refrac-
tion and astigmatism, who used soft silicone hydrogel
aspherical contact lenses to correct ametropia. In the
early and late follow-up, these patients were examined
for visual acuity, objective and subjective clinical refrac-
tion, axial eye length, corneal thickness and diameter,
keratometry, and phorometric data (accommodation,
vergence, disparate areas, and oculomotor apparatus
and their interaction).

The mean values of the variable (M) and standard
deviation (+c) were calculated to represent quantitative
data. Student’s t-test was used to determine the statisti-
cal significance of differences between the mean values
in the two independent groups. The null hypothesis of
no effect was excluded, and the differences between
the indices were considered statistically significant at
the p<0.05 significance level.

Research results and their discussion.

Initial examination. 84 patients (168 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 32 eyes (19.05%),
0.08-0.2 in 60 eyes (35.7%), 0.3—0.6 was in 76 eyes
(45.2%) and the mean was 0.1940.11 (range 0.01 to
0.6). The maximum visual acuity with correction was
0.92+0.08. The spheroequivalent was —4.2+1.6 diopters
(D), the mean keratometry was 44.02+1.2 D in the weak
and 44.9+1.2 D in the strong meridian. The central cor-
neal thickness was 539.9£29.95 um. The mean of APA
was 24.65+1.0 mm, and the horizontal corneal white-to-
white (WTW) diameter was 11.8+0.3. The mean of ac-
commodation amplitude was 9.54+1.23 D, the negative
relative accommodation (NRA) was +1.26+0.44 D, and
positive relative accommodation (PRA) was —0.92+0.14
D, with the accommodative lag found as +1.86+0.28 D,
the mean of monocular accommodation flexibility was
7.51+0.32 cycles/min. The distance phoria averaged
exo 5.29+1.78 prism diopters, the near phoria was exo
9.25+0.35 prism diopters. The ratio of accommodation
convergence to accommodation was 2.3£0.36 prism di-
opters. The sharpness of stereoscopic vision averaged
153.63+7.07 arc seconds.

1-month follow-up. 84 patients (168 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 32 eyes (19.05%),

0.08-0.2 was in 60 eyes (35.7%), 0.3—0.6 was in 76 eyes
(45.2%) and the mean was 0.19+0.14 (range 0.01 to
0.6). The maximum visual acuity with correction was
0.94+0.06. The spheroequivalent was —4.1+1.4 D, the
mean keratometry was 44.06+1.2 D in the weak and
44.8+£1.2 D in the strong meridian. The central corneal
thickness was 537.9+26.46 pm. The mean of APA was
24.59+1.0 mm, and the horizontal corneal WTW di-
ameter was 11.7+0.2. The mean of accommodation
amplitude was found to be 9.63+1.28 D, the NRA was
+1.29+0.46 D, the PRA was —0.96+0.16 D, the accom-
modation lag was +1.83%0.24 D, and the mean of mon-
ocular accommodation flexibility was 7.6+0.34 cycles/
min. The distance phoria averaged exo 5.27+1.58 prism
diopters with the near phoria being exo 9.21+0.33 prism
diopters. The ratio of accommodation convergence
to accommodation was 2.4+0.29 prism diopters. The
sharpness of stereoscopic vision averaged 152.44+6.12
arc seconds.

6-month follow-up. 84 patients (168 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 32 eyes (19.05%),
0.08-0.2 was in 60 eyes (35.7%), 0.3-0.6 was on 76 eyes
(45.2%) and averaged 0.18+0.16 (from 0.01 to 0.6). The
maximum visual acuity with correction was 0.95+0.06.
The spheroequivalent was —4.2+1.5 D, the mean of kera-
tometry was 44.08+1.3 D in the weak and 44.7+1.2 D in
the strong meridian. The central corneal thickness was
538.6£34.5 um. The mean of APA was 24.62+1.2 mm,
and the horizontal corneal WTW diameter was 11.7£0.4.
The mean of accommodation amplitude was found to
be 9.66+1.24 D, the NRA was +1.31+0.48 D, the PRA was
—0.98+0.17 D, the accommodation lag was +1.80+0.22
D, and the mean of monocularly accommodation flex-
ibility was 7.81%0.28 cycles/min. The distance phoria
averaged exo 5.20+1.62 prism diopters with the near
phoria being exo 9.1240.41 prism diopters. The ratio of
accommodation convergence to accommodation was
2.7+0.42 prism diopters. The sharpness of stereoscopic
vision was averaged 149.78+6.08 arc seconds.

1-year follow-up. 84 patients (168 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 32 eyes (19.05%),
0.08-0.2 was in 60 eyes (35.7%), 0.3—0.6 was in 76 eyes
(45.2%) and the mean was 0.18+0.16 (range 0.01 to
0.6). The maximum visual acuity with correction was
0.95+0.02. The spheroequivalent was —4.3+1.5 D, the
mean keratometry was 44.02+1.3 D in the weak and
44.5%£1.3 D in the strong meridian. The central corneal
thickness was 539.7429.5 um. The mean of APA was
24.64+1.3 mm, and the horizontal corneal WTW di-
ameter was 11.8£0.6. The mean of accommodation
amplitude was found to be 9.97+1.34 D, the NRA was
+1.36+0.46 D, the PRA was —1.06+0.18 D, the accom-
modation lag was +1.78+0.24 D, and the mean of mon-
ocular accommodation flexibility was 7.94+0.28 cycles/
min. The distance phoria averaged exo 5.14+1.45 prism
diopters with the near phoria being exo 8.98+0.27 prism
diopters. The ratio of accommodation convergence to
accommodation was 2.87+0.31 prism diopters. The
sharpness of stereoscopic vision averaged 139.89+6.17
arc seconds.

1.5-year follow-up. 84 patients (168 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 31 eyes (18.45%),
0.08-0.2 was in 61 eyes (36.3%), 0.3—0.6 was in 76 eyes
(45.2%) and the mean was 0.21+0.18 (range 0.01 to
0.6). The maximum visual acuity with correction was

120

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuyunn — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

0.95+0.06. The spheroequivalent was —4.6+1.6 D, the
mean keratometry was 44.02+1.2 D in the weak and
44.5+1.4 D in the strong meridian. The central corneal
thickness was 537.6+34.6 um. The mean of APA was
24.940.9 mm, and the horizontal corneal WTW diam-
eter was 11.710.5. The mean of accommodation am-
plitude was found to be 10.02+1.45 D, the NRA was
+1.35+0.45 D, the PRA was —1.05+0.16 D, the accom-
modation lag was +1.77+0.31 D, and the mean of mon-
ocular accommodation flexibility was 7.95+0.21 cycles/
min. The distance phoria averaged exo 5.16+1.38 prism
diopters with the near phoria being exo 8.97+0.22 prism
diopters. The ratio of accommodation convergence to
accommodation was 2.86+0.32 prism diopters. The
sharpness of stereoscopic vision averaged 137.71+4.6
arc seconds.

2-year follow-up. 80 patients (160 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 31 eyes (19.37%),
0.08-0.2 was in 61 eyes (38.13%), 0.3—0.6 was in 68
eyes (42.5%) and the mean was 0.24+0.16 (range 0.01
to 0.6). The maximum visual acuity with correction was
0.9710.04. The spheroequivalent was -4.8+1.7 D,
the mean keratometry was 44.01+1.2 D in the weak
and 44.4+1.6 D in the strong meridian. The central cor-
neal thickness was 537.9434.8 um. The mean of APA
was 25.1+0.9 mm, and the horizontal corneal WTW
diameter was 11.7+0.6. The mean of accommodation
amplitude was found to be 10.02+1.31 D, the NRA was
+1.38+0.46 D, the PRA was —1.08+0.14 D, the accom-
modation lag was +1.80+0.24 D, and the mean of mon-
ocular accommodation flexibility was 8.01+0.36 cycles/
min. The distance phoria averaged exo 5.01+1.72 prism
diopters with the near phoria being exo 8.25+0.31 prism
diopters. The ratio of accommodation convergence to
accommodation was 2.6+0.34 prism diopters. The
sharpness of stereoscopic vision averaged 121.54+7.14
arc seconds.

2.5-year follow-up. 80 patients (160 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 31 eyes (19.37%),
0.08-0.2 was in 61 eyes (38.13%), 0.3—0.6 was in 68
eyes (42.5%) and the mean was 0.25+0.16 (range 0.01
to 0.6). The maximum visual acuity with correction was
0.98+0.04. The spheroequivalent was —4.8+1.6 D, the
mean keratometry was 43.98+1.8 D in the weak and
44.2+1.5 D in the strong meridian. The central corneal
thickness was 542.9+41.1 um. The mean of APA was
25.62+1.08 mm, and the horizontal corneal WTW di-
ameter was 11.74+0.6. The mean of accommodation
amplitude was found to be 11.4+1.38 D, the NRA was
+1.39+0.44 D, the PRA was —1.094£0.19 D, the accom-
modation lag was +1.84+0.26 D, and the mean of mon-
ocular accommodation flexibility was 8.04+0.28 cycles/
min. The distance phoria averaged exo 5.03+1.65 prism
diopters with the near phoria being exo 8.11+0.32 prism
diopters. The ratio of accommodation convergence to
accommodation was 2.52+0.37 prism diopters. The
sharpness of stereoscopic vision averaged 113.84+6.24
arc seconds.

3-year follow-up. 78 patients (156 eyes). Uncor-
rected visual acuity 0.01-0.06 was in 29 eyes (18.58%),
0.08-0.2 was in 60 eyes (38.46%), 0.3—0.6 was in 67
eyes (42.94%) and the mean was 0.28+0.2 (range 0.01
to 0.6). The maximum visual acuity with correction was
0.9940.01. The spheroequivalent was —4.92+1.7 D, the
mean keratometry was 43.95+1.9 D in the weak and

44.06+1.8 D in the strong meridian. The central cor-
neal thickness was 544.3%44.1 um. The mean of APA
was 25.64+1.12 mm, and the horizontal corneal WTW
diameter was 11.8+0.5. The mean of accommodation
amplitude was found to be 12.1+1.22 D, the NRA was
+1.48+0.46 D, the PRA was—1.21+0.16 D, the accommo-
dation lag was +1.440.14 D, and the mean of monocular
accommodation flexibility was 10.12+0.17 cycles/min.
The distance phoria averaged exo 4.58+0.98 prism di-
opters with the near phoria being exo 7.98+0.31 prism
diopters. The ratio of accommodation convergence to
accommodation was 2.74+0.26 prism diopters. The
sharpness of stereoscopic vision averaged 98.76+4.87
arc seconds.

The use of contact correction for the school-age chil-
dren allowed attaining a statistically significant increase
in uncorrected visual acuity by 11% after 1.5 years of
follow-up (t=2.0; p<0.05), after 2 years by 26% = 3.0;
p<0.01), after 2.5 years by 32% (t=3.6; p<0.01), after 3
years by 47% (t=5.2; p<0.01).

There is also a statistically significant increase in cor-
rected visual acuity by 2% after 1 month of the follow-up
(t=2.3; p<0.05), after 6 months, 1 year and 1.5 years by
3% (t,,,=3.5t, =3.4;t  =3.5;p<0.01), after 2 years by

5% (t26.0; p<0.01), after 2.5 years by 7% (t=7.3; p<0.01),
after 3 years by 8% (t=9.3; p<0.01).

Notwithstanding the use of contact correction, there
was a statistically significant increase in the sphero-
equivalent index by 10% after 1.5 years of the follow-up
(t=2.0; p <0.05), after 2 and 2.5 years by 14% (t .=3.0;
t,,,. =3.1; p<0. 01), after 3 years by 17% (t=3.7; p<0 01).

The use of contact correction in school-age children
allowed a statistically significant decrease in the kera-
tometry index in the strong meridian by 1% observed
after 1, 1.5, and 2 years of the follow-up (t, . = =2.5;
o totowe,™ 2:5, P<O.05;t, . =3.1,p<0.01) and by 2%
after 2.5 and 3 years of the follow- up (t =4.3;t,
follow-up =5. 2 p<0 01)

Using contact correction for school-age children, the
follow-up after 2.5 and 3 years exposes a tendency in in-
creasing the thickness of the cornea in the central area,
but the data is not statistically significant (t,. =08t
y= 1.1 p>0.05).

Despite the use of contact correction in school-age
children, there is a statistically significant increase in
the length of the anteroposterior segment of the eye.
After two years, the length of the eye increases statisti-
cally significantly by 2% (tzyr=3.3; p<0.01), after 2.5 and
3 years by 4% (t=7.1; p<0.01).

When using contact correction in school-age chil-
dren, there is a statistically significant increase of ac-
commodation amplitude after 1 and 1.5 years by 5%
(t =24, p<0.05; t, =2.7, p<0. 01), after 2 years by 7%
(t 2. 8, p<0.01), after 2.5 years by 19% (t=9.9, p<0.01),
after 3 years by 27% (t=14.6, p<0.01), the negative part
of the relative accommodation after 1 and 1.5 years
increases by 8% and 7% respectively (t ,=2:5, p<0.05;
t,,, =2.4, p<0. 05), after 2 and 2.5 years by 10% (t, =3.4,
p<0.01; t,, =3.6, p<0.01), after 3 years by 17% =73,
p<0.01), and the positive part of the relative accom-
modation after 1 year by 15% (t=2.7, p<0.01), after 1,5
years by 14% (t=2.6, p<0.01), after 2 years by 17% (t=3.4,
p<0.01), after 2.5 years by 19% (t=3.6, p<0.01), after 3
years by 32% (t=7.1, p<0.01), accommodation flexibility
after 1 and 1.5 years by 6% (tlyr=2'5’ p<0.05; t. . =2.6,

1.5yr

2.5yr follow-up r
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p<0.01), after 2 and 2.5 years by 7% (tzyr=2.9, p<0.01;
t,=3 1 p<0.01), after 3 years by 35% (t=14.2, p<0.01).

There was also a statistically significant decrease
in accommodation response lag after 3 years by 33%
(t=14.2, p<0.01).

Under contact correction with lenses in school-age
children, phoria at distance decreases statistically sig-
nificantly after 2 years by 6% (t=3.1, p<0.01), after 2.5
years by 5% (t=2.9, p<0.01), after 3 years by 16% (t=10.1,
p<0.01), phoria at near decreases after 2 years by 12%
(t=5.2, p<0.01), after 2.5 years by 14% (t=6.4, p<0.01),
and after 3 years by 16% (t=11.3, p<0.01).

There is also a statistically significant increase in the
ratio of accommodation convergence to accommoda-
tion after 6 months by 17% (t=3.4, p<0.01), after 1 year
by 25% (t=5.4, p<0.01), after 1.5 years by 24% (t=5.3,
p<0.01), after 2 years by 13% (t=3.1, p<0.01), and after 3
years by 19% (t=3.4, p<0.01).

When applying correction with contact lenses for
school-age children, there is a statistically significant
increase in stereo visual acuity after two years of the
follow-up by 26% (t=2.3; p<0.05), after 2.5 years by 35%
(t=2.9; p<0.01), after 3 years by 56% (t=4.1; p<0.01).

The leading role in the set of measures to control
myopia is given to the selection of full-fledged correc-
tion, which should create conditions for the develop-
ment of the visual analyzer and ensure maximum visual
acuity [9]. Contact lenses have a variety of advantages in
this case, as they form a single optical system with the
eye, transmit the image size without the distortion, and
prismatic effect typical for spectacle lenses, especially
with high refractive powers. Medical publications show
that when correcting myopia above 6,00 D the average
visual acuity is 1.6 times higher with contact lenses than
with spectacles. It is also believed that contact lenses
improve accommodation performance and some opti-
cal designs can compensate for insufficient accommo-
dation [10].

Our three-year studies have established that the use
of contact lens correction in school-aged children with
myopia and myopic astigmatism can increase uncorrect-
ed and maximum corrected visual acuity. An increase

of the spheroequivalent index and increase of the APA
length of the eye is the evidence of progressing myopia,
but the use of soft contact lenses leads to changes of
the anterior corneal surface: increase of the thickness
in the central zone, and its flattening. There are also
observed improvements of accommodation, vergence,
disparate areas of the oculomotor apparatus, and their
interaction. The results obtained are indicative of the
slowdown of myopia progression.

Conclusions.

The three-year follow-up of contact correction in
school-aged children with myopia and myopic astigma-
tism found the statistically significant increases in uncor-
rected visual acuity by 47% (t=5.2; p<0.01), corrected
visual acuity by 8% (t=9.3; p<0.01), spheroequivalent
index by 17% (t=3.7; p<0.01), the anteroposterior seg-
ment of the eye by 4% (t=7.1; p<0.01), the amplitude
of accommodation by 27% (t=14.6, p<0.01), the nega-
tive part of the relative accommodation by 17% (t=7.3,
p<0.01), the positive part of relative accommodation by
32% (t=7, 1, p<0.01), the accommodation flexibility by
35% (t=14.2, p<0.01), the accommodation convergence
to accommodation ratio by 19% (t=3.4, p<0.01), and ste-
reo acuity by 56% (t=4.1 p<0,01). We also observed a
decrease of keratometry in the strong meridian by 2%
(t=5.2; p<0.01), the decrease of accommodative lag by
33% (t=14.2, p<0.01), the decrease in phoria at distance
by 16% (t=10.1, p<0.01), and the decrease in phoria at
near by 16% (t=11.3, p<0.01).

Prospects for further research.

The analysis of the literature shows that the treat-
ment of school-aged children myopia and myopic astig-
matism is an urgent task of modern ophthalmology, and
this explains the desire of ophthalmologists to improve
the known and develop new methods of contact correc-
tion of this disease, especially in the subclinical stages.
Therefore, it seems relevant and timely to study the
possibilities of using increase uncorrected and maxi-
mum corrected visual acuity as means of the treatment
of patients with school-aged children myopia.
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AHANI3 EPEKTUBHOCTI 3ACTOCYBAHHA KOHTAKTHOI KOPEKLIT Y AITEMA 3 MIOMIEIO
AneeBa H. M.
Pestome. Bcmyn. PaHHE 3aCTOCYBaHHA KOHTAKTHOI KOpPEKL,ii BpOAKeHOT KOPOTKO30POCTi Ta aCTUrMaTU3MY Y AiTein

Ta NiANITKIB cnpuae iX couianbHin peabiniTauii. OKyNAPKU Ta KOHTAKTHa KOpeKLis Aobpe nepeHoCcUTbCs AiTbMU NPK
ameTponii cnabkoto Ta cepeaHbOro cTyneHto. KopekKuia mionii KOHTaKTHUMM NiH3aMM 3abe3neydye CTiMKICTb KopeKLil
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Ta BiZCYTHICTb MepioAiB pO3MUTOCTI 306parkeHHsA CiTKIBKM, AKi BUHMKAIOTb MPU BUKOPUCTAHHI oKkynapis. Mpu ame-
TpOnNii BUCOKOro CTyNeH NoANiNWeHHA MOHOKYAAPHOI rOCTPOTU 30PY 3 KOHTAKTHO NiH3010 Y MOPIBHAHHI 3 KOPEeKLi-
€10 OKyNApamm BuLe B 3,8 pasis. Mema foChigKeHHA nonarana B TOMy, W06 LWAAXOM TPUBAOINO CNOCTEPENKEHHSA
BM3HAYUTU, HACKIZIbKM KOPEKLLA KOHTAaKTHUMM JliIH3aMWM MOKpPALLYE HEKOPUTOBAHY Ta MaKCMMaAbHO CKOPUrOBaHYy
roCTPOTY 30pY Y AiTeN WKINbHOro BiKy 3 KOPOTKO30PICTIO Ta MioniYHUM acTurmaTuamom. Mamepian i memoodu. Mpo-
TATOM TPbOX POKiB MM crnocTepiranu 3a 84 aitbmu (168 oueit) Bikom 6—16 poKiB i3 KOPOTKO30pOH pedpakLieto Ta
aCTUrMaTU3MOM, AKi BUKOPUCTOBYBANM M’AKiI CUNIKOH-rigporenesi achepuyHi KOHTAKTHI NiH3M AnA KopeKLii ame-
Tponii. Mig Yac paHHbOro Ta Ni3HLOrO CNOCTEPEXKEHHA Y LIMX NALLEHTIB NepeBipaan rocTpoTy 30py, 06’EKTUBHY Ta
cy6’eKTUBHY KAiHIYHY pedpaKL,ito, OCbOBY AOBXKMHY OKa, TOBLWMHY Ta AiaMeTp POriBKKU, KepaToOMeTpito Ta popome-
TPUYHI AaHi (aKomogdauia, BepreHuia, po3pisHeHi AiNAHKK Ta OKOPYXOBWUI anapart Ta ix B3aemogin). Oaa nogaHHsA
KiNIbKICHWMX NOKa3HWKIB pO3paxoByBasfocA cepefHE 3HAYeHHA 3MiHHOI (M), cTaHgapTHe BiaxwuneHHa (+c). Ans Bu-
3HAYEHHA CTAaTUCTUYHOT 3HAYYLLLOCTI BiAMIHHOCTEN CepeaHix 3HaYeHb B ABOX HE3A/IEKHMX Fpynax BUKOPUCTOBYBaIN
t-kpuTtepii CTblogeHTa. HynboBy rinoTesy Npo BiACYTHICTb edeKTy BiaKMAANM | BiAMIHHOCTI Mi*K NOKa3HMKaMU BBa-
YKaNu CTaTUCTMYHO 3HAYYLWMMM NpK piBHI 3HauywocTi p<0,05. CTpok cnocTteperkeHHA — 3 poku. Peaynemamu. MNig
yac TPMBANOro MOHITOPUHTIY KOPEKL,ii Mionii Ta MioniYHOro acTUrMaTU3My KOHTAaKTHUMM NiH3aMU Y AiTel WKiNbHOro
BiKY 32 TPW POKM CMOCTEPEKEHHSA 3adiKCOBAHO CTAaTUCTUYHO 3HaYYLLi pe3ynbTaTk, a came: NiABULLEHHA HEKOPUTOBa-
HOI rocTpoTH 30py Ha 47% (t=5,2; p<0,01), ckoperoBaHa rocTpoTa 30py Ha 8% (t=9,3; p<0,01), cpepoeKsiBaneHT Ha
17% (t=3,7; p<0,01), nepeaHbO-3aaHil Bigpi3oK oka Ha 4% (t=7,1; p<0,01), amnniTyaa akomogauii Ha 27% (t=14,6;
p<0,01), HeraTMBHa YacTKa BifAHOCHOI akomopgalLii Ha 17% (t=7,3; p<0,01), No3nTMBHa YacTKa BigHOCHOI akomopaa-
Lii Ha 32% (t =7,1; p<0,01), rHy4KicTb akomoaauii Ha 35% (t=14,2; p<0,01), BigHOLWeEHHA KOHBEpreHLii akomoaaLii
00 akomogau,ii Ha 19% (t=3,4, p<0,01), roctpoTa cTepeo3opy Ha 56% (t=4,1; p<0,01), a TAaKOK 3HUNKEHHA IHAEKCY
KepaTomeTpii B cunbHOMY MepugiaHi Ha 2% (t=5,2; p<0,01), 3aTpMMKM aKoMoZaLiMHUX peakuin Ha 33% (t=14,2;
p<0,01), aanbHio dopito Ha 16% (t=10,1; p<0,01), 6aunkHIO dopito Ha 16% (t=11,3, p<0,01). MNpoBeneHi Hamu Ao-
CNiAyKeHHA ynpoaoBXk 3-X POKiB BCTAHOBW/IM, L0 BUKOPUCTAaHHA KOHTAKTHOI KOPEeKLUIl y AiTel WKiNbHOro Biky 3 Mi-
onieto Ta MioNiYHMM acTUrMaTU3IMOM [03BOJIAE NIABULLUTU HEKOPUIOBAHY Ta MaKCMMa/ibHO KOPUTOBAHY rOCTPOTY
30py. MiaBuLEHHA NOKa3HMKa chepoekBiBaieHTy Ta 36inbleHHsA A0BXMHM 3B oKa cBiAYMTb NPO NporpeccyBaHHsA
mionii, oaHaK BUKopucTaHHA MK/l npr3BoauTb 40 3MiH NepeaHboi MOBEPXHi POriBKW: 36iN1blUEHHIO TOBLLMHW Y LIEH-
TPanbHOI 30Hi, Ta il CNAOLLEHHI0. TAaKOX PEECTPYETLCA NOJINLWEHHA NMOKAa3HUKIB akoMoAaLii, BepreHu,ii, AucnapaTHuX
OiNAHOK OKOPYXOBOro anapary Ta ix B3aemogii. OTpumaHi pe3ynbTaTu ciBg4aTb NPO YMNOBiAbHEHHA NPOrpeccyBaHHA
mionii. BucHogku. ocnigeHHA NoKa3ano, WO BUKOPUCTAHHA KOHTAKTHUX /iH3 AiTbMU LWKIABHOTO BiKY 3 KOPOTKO-
30piCTIO Ta MIOMIYHMM aCTUTMATU3IMOM MOXKe MiABULLUTU HEKOPUIOBaHY Ta MAaKCMMa/JbHO CKOPUIOBaHY rocTpoTy
30py. 36inbweHHA chepoekBiBaNeHTHOT Ta NnepeaHbo3aaHboiI Bici (M3B) oKa cBiAYMTL NpPO NporpecyBaHHA Mionii,
ane BUKOPUCTaHHA M’ AKUX KOHTAKTHUX NiH3 (MK/1) npu3sBogmMTh 40 3MiH NepeaHboi NOBEPXHi POriBKU: 36iNblUeHHS
TOBLUMHM B LLEeHTPasbHii 30Hi Ta Ti cnatowyBaHHA. CnocTepiranoca TakoXK NOKpaLLeHHs akomoaalii, BepreHLuii, pos-
pi3HEHUX BiAAiNiB OKOPYXOBOro anapaTy Ta ix B3aemogii. OTpumaHi pesynbTaTi CBig4aTb NPO YyNoOBiNbHEHHA Npo-
rpecyBaHHsa mionii.

KnwouoBsi cnoBa: KOPOTKO30pPiCTb, KOHTAKTHA Kopekuia, M3B: nepeaHbo3aaHAa Bicb, HBA: HeraTuBHa BigHOCHA
akomopgauid, NBA: no3nTUBHA BiAHOCHA akOMo AL, if.

ANALYSIS OF THE EFFECTIVENESS OF MYOPIA CORRECTION WITH CONTACT LENSES IN CHILDREN

AleievaN. M.

Abstract. Introduction and purpose. Early use of contact correction for congenital myopia and astigmatism in
children and adolescents contributes to their social rehabilitation. Glasses and contact correction are well tolerated
by children with mild to moderate ametropia. The myopia correction with contact lenses provides sustainability
of correction and absence of periods of blurred retinal images, which are experienced with the use of glasses.
At ametropia of high degree of improvement of monocular visual acuity with a contact lens in comparison with
correction by glasses is 3.8 times higher. The purpose of the study was to determine, through long-term follow-up,
the extent to which contact lens correction improves uncorrected and maximally corrected visual acuity in school-
age children with myopia and myopic astigmatism. Material and methods. We followed up for three years 84 chil-
dren (168 eyes) aged 6-16 years with myopic manifest refraction and astigmatism, who used soft silicone hydrogel
aspherical contact lenses to correct ametropia. In the early and late follow-up, these patients were examined for
visual acuity, objective and subjective clinical refraction, axial eye length, corneal thickness and diameter, keratom-
etry, and phorometric data (accommodation, vergence, disparate areas, and oculomotor apparatus and their inter-
action). The mean values of the variable (M) and standard deviation (+c) were calculated to represent quantitative
data. Student’s t-test was used to determine the statistical significance of differences between the mean values in
the two independent groups. The null hypothesis of no effect was excluded, and the differences between the indices
were considered statistically significant at the p<0.05 significance level. The observation period is 3 years. Results.
In course of long-term monitoring of myopia and myopic astigmatism correction with contact lenses in school-age
children, the statistically significant results were recorded after three years of observation, namely: an increase in
uncorrected visual acuity by 47% (t=5.2; p<0.01), corrected acuity vision by 8% (t=9.3; p<0.01), the spheroequivalent
by 17% (t=3.7; p<0.01), anteroposterior segment of the eye by 4% (t=7,1; p<0.01), amplitude of accommodation
by 27% (t=14.6; p<0.01), negative part of relative accommodation by 17% (t=7.3; p<0.01), positive part of relative
accommodation by 32% (t=7.1; p<0.01), flexibility of accommodation by 35% (t=14.2; p<0.01), the ratio of accom-
modation convergence to accommodation by 19% (t=3.4, p<0.01), stereovision acuity by 56% (t=4.1; p<0.01), as
well as a decrease in keratometry index in the strong meridian by 2% (t=5.2; p<0.01), delays in accommodative

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167) 123



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

responses by 33% (t=14.2; p <0.01), distance phoria by 16% (t=10.1; p<0.01), near phoria by 16% (t=11.3, p<0.01).
Our three-year studies have established that the use of contact lens correction in school-aged children with myopia
and myopic astigmatism can increase uncorrected and maximum corrected visual acuity. An increase of the sphero-
equivalent index and increase of the APA length of the eye is the evidence of progressing myopia, but the use of soft
contact lenses leads to changes of the anterior corneal surface: increase of the thickness in the central zone, and its
flattening. There are also observed improvements of accommodation, vergence, disparate areas of the oculomo-
tor apparatus, and their interaction. The results obtained are indicative of the slowdown of myopia progression.
Conclusions. The study has shown that the use of contact lenses by school-aged children with myopia and myopic
astigmatism can increase uncorrected and maximum corrected visual acuity. The increase of the spheroequivalent
and anteroposterior axis (APA) of the eye indicates progression of myopia, but the use of soft contact lenses (SCL)
leads to changes of the anterior corneal surface: an increase of the thickness in the central zone, and its flattening.
Improvement of accommodation, vergence, disparate parts of the oculomotor apparatus, and their interaction was
also observed. The results obtained indicate deceleration of myopia progression.

Key words: myopia, contact correction, APA: anteroposterior axis, NRA: negative relative accommodation, PRA:
positive relative accommodation.
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