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Myopia today occupies one of the leading places in eye pathology; its prevalence and severity are significantly
increasing worldwide. The aim is to assess the optical power of the cornea as a factor affecting visual acuity in
people with myopia of various degrees. 200 patients with myopia were examined, who were divided into groups: 1
(without myopia); 2 (with mild myopia), 3 (with moderate myopia); 4 (with high myopia). Statistical analysis of the
study results was carried out using mathematical statistics methods, in particular primary statistical and correlation
analyses. Compared with emmetropes, in individuals with low myopia, the most significant changes in corneal op-
tical power were observed in the Central zone; in patients with moderate myopia — in the Peripheral Superior Nasal
and Peripheral Inferior Temporal zones; in subjects with high myopia — in the Central, Peripheral Inferior Nasal and
Temporal zones. Common factors influencing the corneal optical power in all zones were means keratometric radius
(mm) and keratometric power (D) under normal conditions and cycloplegia. Determining the characteristics of the
cornea at different degrees of myopia, the relationships between the indicators of the optical power of the cornea
and the data of vision and refractometry are the basis for deepening knowledge about the etiopathogenesis of my-

opia, the ability to predict complications and develop strategies for its prevention and correction.
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analysis.

Connection of the publication with planned re-
search work.

The results of the study were obtained by the au-
thors during the research work of the Department of
Psychology and Pedagogy of the Kyiv International Uni-
versity “The problem of formation and transformation
of the self-concept and meaningful life orientations of
modern youth in conditions of martial law and post-war
recovery” (state registration number 0125U003729).

Introduction.

Myopia is one of the most common causes of vi-
sion loss. It is predicted that by 2050, about 9.8% of the
world’s population will have a high degree of myopia
[1]. High degree of myopia is associated with changes
in the sclera, choroid and retina, due to changes in the
axial length of the eye and remodeling of scleral tissues,
which in turn increases the risk of developing glaucoma,
retinal detachment, myopic retinopathy, and as a result,
vision loss [2, 3].

The corneal epithelium, as the outer layer of the cor-
nea, is relatively stable, constantly renewing, plastic and
with significant compensatory properties [4]. It has 5-7
cell layers and an optimal central thickness of 50-52 um.
Corneal epithelial thickness (CET) has the ability to adapt
its profile to compensate for curvature and irregularities
of the stromal layer, restoring a smooth ocular surface
[5]. CET varies in different parts of the cornea and de-
pends on a number of factors, such as gender, age, and
ocular health [6, 7]. A number of imaging techniques are
used to measure CET, including confocal microscopy [8],
very high-frequency digital ultrasound [9], and anterior
segment optical coherence tomography [4, 10, 11].

To date, there are differences in views regarding
changes in corneal biomechanical parameters during
myopia progression [12, 13]. Lee R. et al., 2016 showed
significant differences during myopia progression in

such indicators as peak distance, external applanation
velocity, and deformation amplitude [14]. They showed
the relationship of intraocular pressure, central corneal
thickness, and refractive error with peak distance and
external applanation velocity, but did not take into ac-
count the axial length of the eye [2].

The aim of the study.

To assess the features of corneal optical power at
different degrees of myopia and to identify factors in-
fluencing it.

Object and research methods.

Clinical studies of people with myopia were conduct-
ed in accordance with the Declaration of Helsinki of the
World Medical Association, orders of the Ministry of
Health of Ukraine (No. 281 dated 01.11.2000, No. 355
dated 09.25.2002) as amended by orders of the Minis-
try of Health of Ukraine No. 574 dated 05.08.2009, No.
1118 dated 12.21.2012.

200 patients were examined in ophthalmological
centers in Kyiv. After signing informed consent, this
study included patients with varying degrees of myopia
combined with mild myopic astigmatism, with no history
of corneal disease, keratoconus or keratoglobus, corneal
dystrophy, congenital cataract, corneal or vitreous opac-
ities, glaucoma, and optic nerve disease of any etiology.

All subjects were divided into 4 groups: group 1 -
11 people without myopia; group 2 — 77 people with
mild myopia, group 3 — 74 people with moderate my-
opia; group 4 — 38 people with high myopia. In people
of groups 1, 2, 3 and 4, the uncorrected distance visual
acuity was 0.93+0.039 IU; 0.14+0.012 IU; 0.05+0.005
IU; 0.03+0.001 IU. Spherical refraction in all four groups
was -0.05+0.045 Dptr.; -2.00+£0.072 Dptr.; -4.41+0.114
Dptr.; -7.56+0.147 Dptr. and cylindrical — -0.16+0.187
Dptr; -0.59+0.056 Dptr; -0.63+0.065 Dptr; -0.57+0.080
Dptr, respectively. In both healthy individuals and those
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with mild, moderate and high myopia, the length of
the anterior-posterior axis of the eye was 23.31+0.109
mm; 24.47+0.073 mm; 25.29+0.074 mm; 26.31+0.099
mm, and the corneal thickness at the central point was
559.41+4.849 um; 551.56+2.495 pm; 547.07+2.685 um;
550.79+3.381 um [15].

The following ophthalmological examinations were
performed on the patients: visiometry, refractokeratom-
etry, intraocular pressure measurement, biomicroscopy
and ophthalmoscopy, computer keratometry and kera-
totopography, biometry, optical coherence tomography.

Optical density and epithelial thickness were meas-
ured in pre-defined concentric ring-shaped zones locat-
ed in the center of the cornea. Specific regions included
the central zone (0-3 mm), paracentral zone (3—6 mm),
and peripheral zone (6-8 mm). Measurements were
made for the superior, inferior, nasal, and temporal re-
gions within these zones [11].

The study results were processed using methods of
mathematical statistics. Data analysis was performed in
the JupyterLab environment using Python and the pan-
das, SciPy, scikit-learn, and statsmodels libraries.

The median and interquartile range (Me [Q25%;
Q75%]) were used to describe the quantitative variables,
as the distribution of most variables according to the
Shapiro—Wilk test deviated from normality [16]. Pairwise
comparisons between groups with different degrees of
myopia were performed using the Mann—-Whitney U test
[16]. Only statistically significant differences (p<0.05,
p<0.01, and p<0.001) were indicated in the table.

Spearman’s rank correlation coefficient [16] was
used to identify relationships between variables. Only
correlations with statistical significance (p<0.001) were
reported in the results.

The authors used ChatGPT (OpenAl, San Francisco,
California, USA) to edit the English text. The authors re-
viewed and checked all Al-generated content to ensure
accuracy and integrity.

Research results and their discussion.

When comparing corneal optical power between
emmetropic individuals and patients with myopia, it
was found that in emmetropes and individuals with low
myopia the highest values were observed in the Central
Inferior Temporal, Paracentral Superior Nasal' and Par-
acentral Inferior Temporal zones, whereas the lowest
values were recorded in the Peripheral Superior Nasal?,
Peripheral Superior Nasal* and Peripheral Inferior Nasal'
zones (table).

Compared with emmetropes, patients with low
myopia demonstrated an increase in corneal optical
power at the Central point by 0.7% (p<0.001). In pa-
tients with moderate myopia, an increase was observed
in the Central zone by 1.4% (p<0.001), Central Superior
Nasal by 1.9% (p<0.05), Central Inferior Nasal by 1.4%
(p<0.05), Central Inferior Temporal by 1.2% (p<0.05),
Central Superior Temporal by 1.4% (p<0.05), Paracen-
tral Superior Nasal® by 0.9% (p<0.05), Paracentral Infe-
rior Nasal' by 1.4% (p<0.05), Paracentral Inferior Nasal?
by 1.2% (p<0.05), Paracentral Inferior Temporal' by
1.4% (p<0.05), Paracentral Inferior Temporal® by 1.4%
(p<0.05), Peripheral Superior Nasal* by 1.7% (p<0.05),
Peripheral Inferior Nasal' by 1.4% (p<0.05), Peripher-
al Inferior Nasal? by 1.6% (p<0.05), Peripheral Inferior
Nasal® by 1.9% (p<0.01), Peripheral Inferior Temporal’
by 2.1% (p<0.01), Peripheral Inferior Temporal? by 2.1%

(p<0.01), Peripheral Inferior Temporal® by 1.6% (p<0.01),
Peripheral Superior Temporal' by 1.2% (p<0.05), and Pe-
ripheral Superior Temporal® by 0.7% (p<0.05). Individu-
als with high myopia differed from emmetropes by an
increase in corneal optical power at the Central point
by 0.9% (p<0.001), Paracentral Inferior Temporal' by
0.7% (p<0.05), Paracentral Inferior Temporal? by 0.5%
(p<0.05), Peripheral Superior Nasal* by 1.4% (p<0.05),
Peripheral Inferior Nasal' by 1.4% (p<0.05), Peripher-
al Inferior Nasal® by 1.4% (p<0.01), Peripheral Inferior
Temporal' by 1.4% (p<0.01), Peripheral Inferior Tempo-
ral? by 1.6% (p<0.01), Peripheral Inferior Temporal® by
1.2% (p<0.01), Peripheral Superior Temporal' by 1.2%
(p<0.05) and Peripheral Superior Temporal> by 0.5%
(p<0.05) (table).

In patients with moderate myopia, the lowest corne-
al optical power values were observed in the Peripheral
Superior Nasal®, Peripheral Inferior Nasal', Peripheral
Superior Temporal', and Peripheral Superior Temporal?
zones, whereas the highest values were found in the
Central Inferior Temporal, Central Superior Temporal,
and Paracentral Superior Nasal'. In patients with high
myopia, the lowest values were recorded in the Para-
central Inferior Nasal', Paracentral Superior Temporal’,
Peripheral Superior Nasal?, Peripheral Superior Nasal*,
Peripheral Inferior Nasal' and Peripheral Superior Tem-
poral? zones, while the highest values were observed in
the Paracentral Superior Nasal' and Paracentral Inferior
Temporal' zones (table).

The optical power of the cornea in the Central zone
was statistically significantly correlated with biometric
parameters under normal conditions and under cyclo-
plegia: flat keratometric radius (mm) (r=-0.945 and r=-
0.947), steep keratometric radius (mm) (r=-0.937 and r=-
0.941), flat keratometric power (D) (r=0.93 and r=0.943),
steep keratometric power (D) (r=0.932 and r=0.939),
mean keratometric radius (mm) (r=-0.965 and r=-
0.966), and mean keratometric power (D) (r=0.961 and
r=0.966); corneal curvature parameters: Cornea Front
flattest radius of curvature (mm) (r=-0.931), flattest ra-
dius of curvature (mm) (r=0.939); corneal optical power
at specific zones: Central Superior Nasal (r=0.957), Cen-
tral Inferior Nasal (r=0.953), Central Inferior Temporal
(r=0.939), Central Superior Temporal (r=0.927), Para-
central Superior Nasal' (r=0.894), Paracentral Superior
Nasal? (r=0.926), Paracentral Inferior Nasal' (r=0.925),
Paracentral Inferior Nasal? (r=0.933) and a number of
other indicator (fig. 1A).

In the Central Inferior Nasal zone, corneal optical
power was significantly associated with biometric pa-
rameters under normal conditions and under cyclo-
plegia: flat keratometric radius (mm) (r=-0.935 and r=-
0.939), steep keratometric radius (mm) (r=0.929 and
r=-0.932), flat keratometric power (D) (r=0.919 and
r=0.934), steep keratometric power (D) (r=0.923 and
r=0.931), mean keratometric radius (mm) (r=-0.952 and
r=-0.956) and mean keratometric power (D) (r=0.953
and r=0.955); corneal curvature parameters: Cornea
Front flattest radius of curvature (mm) (r=-0.919), refrac-
tive power of the flat meridian (D) (r=0.928), steepest
radius of curvature (mm) (r=-0.928), refractive power
of the steep meridian (D) (r=0.928), mean radius of cur-
vature (mm) (r=-0.95), mean keratometric power (D)
(r=0.95); corneal optical power at specific zones: Central
(r=0.953), Paracentral Inferior Nasal' (r=0.928), Paracen-
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Table — Corneal optical power in people with different degrees of myopia

Patients
Corneal optical power parameters ) myopia
no myopia
low degree moderate degree high degree
Central 43.2 [42.5; 43.8] 43.5"" [42.3; 44.2] 43.8"""[43.0;44.8) 436" [43.1;44.0]
Central Superior Nasal 42.9 [42.1; 43.8] 43.4[42.2; 44.2] 437" [42.9;44.6] 43.6 [43; 44.1]

Central Inferior Nasal

43.2 [42.6; 43.7]

43.5 [42.4; 44.4]

43.8" [43; 44.7]

43.5 [43.0; 44]

Central Inferior Temporal

43.4[42.9; 43.9]

43.7 [42.5; 44.4]

43.9" [42.9; 44.8]

43.6 [43.2; 44.3]

Central Superior Temporal

43.3[42.3; 43.8]

43.5[42.5; 44.4]

43.9"[42.9; 44.7]

43.6[43.1; 44.1]

Paracentral Superior Nasal'

43.7 [42.8; 44.3]

43.8 [42.9;44.7]

44.1" [43.2; 45.0]

44.0 [43.3;44.7]

Paracentral Superior Nasal?

43.0[42.2; 43.8]

43.4 [42.1; 44.3]

43.5" [42.7; 44.5]

43.5 [42.8; 44]

Paracentral Inferior Nasal’

42.5[41.9; 43.3]

43 [41.6; 43.9]

43.1" [42.2; 44.0]

43.0 [42.5; 43.5]

Paracentral Inferior Nasal?

43.2 [42.5; 43.6]

43.5 [42.3; 44.4]

43.7" [42.9; 44.5]

43.5[43; 44.1]

Paracentral Inferior Temporal’

43.6 [43.0; 44.0]

43.7 [42.6; 44.6]

44.2" [43.3; 45.0]

43.9" [43.4; 44.7]

Paracentral Inferior Temporal?

43.3 [42.4; 43.9]

43.6 [42.2; 44.4]

43.9" [42.9; 44.5]

43.5' [43.1; 44.4]

Paracentral Superior Temporal’

43 [42.3; 43.5]

43.2 [41.8; 44.2]

43.1" [42.4; 44.2]

43.1[42.6; 43.8]

Paracentral Superior Temporal?

43.4[42.8;43.9]

43.5[42.2;44.3]

43.7 [42.6; 44.5]

43.7 [42.9; 44.1]

Peripheral Superior Nasal'

43.2[42.1;43.9]

43.3[42.2;44.2]

43.4 [42.6; 44.4]

43.5[42.7; 44]

Peripheral Superior Nasal?

42.8[42.1; 43.7]

43.2 [41.9; 44]

43.4[42.4; 44.2]

43.4 [42.7; 44]

Peripheral Superior Nasal®

42.3 [41.8; 43.3]

42.9 [41.6; 43.8]

43.2 [42.1; 44.0]

43.1[42.3;43.7]

Peripheral Superior Nasal*

42.2 [41.6; 42.9]

42.8 [41.5; 43.7]

42.9" [42.0; 43.6]

42.8"[42.2; 43.4]

Peripheral Inferior Nasal’

42.3[41.7; 42.9]

42.8[41.5; 43.7]

42.97 [42.1; 43.8]

42.9 [42.2; 43.4]

Peripheral Inferior Nasal?

42,6 [42.1; 43.1]

43.1[41.8;43.9]

43.37[42.5; 44.1]

43.2 [42.6; 43.9]

Peripheral Inferior Nasal®

42.9 [42.3; 43.3]

43.3 [42;44.1]

43.7" [42.7; 44.5]

43.5" [42.9; 44.2]

Peripheral Inferior Temporal’

43 [42.5; 43.5]

43.5 [42; 44.2]

43.9""[42.8; 44.8]

43.6" [42.9; 44.5]

Peripheral Inferior Temporal®

42.8 [42.5; 43.5]

43.2[41.9; 44.1]

43.7""" [42.6; 44.5]

43.57[42.9; 44.2]

Peripheral Inferior Temporal®

42.6 [41.7; 43.4]

43 [41.8; 43.9]

43.3™" [42.3; 44]

43.1" [42.6; 43.8]

Peripheral Superior Temporal’

42.3 [41.5; 43]

42.7 [41.3; 43.7]

42.8" [41.9; 43.7]

42.8"[42.3; 43.3]

Peripheral Superior Temporal?

42.51[41.3; 42.7]

42.8[41.4; 43.6]

42.8" [41.8; 43.6]

42.7°[42.1; 43.2]

Peripheral Superior Temporal®

42.6 [41.5; 43.4]

42.9 [41.6; 43.8]

43.1[42.1; 43.8]

43 [42.4; 43.6]

Peripheral Superior Temporal*

43 [41.8; 43.6]

43.2 [41.9; 44]

43.4[42.3; 44.2]

43.4[42.6; 43.9]

Notes: p-values represent differences between groups: *, **, *** — p<0.05, p<0.01, p<0.001 for myopic vs. non-myopic patients; A, A — p<0.05,

p<0.01 for low vs. moderate myopia; # — p<0.05 for low vs. high myopia.

tral Inferior Nasal? (r=0.968) and a number of other in-
dicator (fig. 1B).

The optical power of the cornea in the Central In-
ferior Temporal point was statistically significantly as-
sociated with biometric parameters under normal con-
ditions and under cycloplegia: flat keratometric radius
(mm) (r=-0.921 and r=-0.92), steep keratometric radius
(mm) (r=-0.909 and r=-0.918), flat keratometric power
(D) (r=0.911 and r=0.921), steep keratometric power (D)
(r=0.901 and r=0.91), mean keratometric radius (mm)
(r=-0.939 and r=-0.941), and mean keratometric power
(D) (r=0.933 and r=0.94); corneal curvature parameters:
Cornea Front flattest radius of curvature (mm) (r=-0.908),
refractive power of the flat meridian (D) (r=0.915), steep-
est radius of curvature (mm) (r=-0.917), refractive power
of the steep meridian (D) (r=0.917), mean radius of cur-
vature (mm) (r=-0.939), and mean keratometric power
(D) (r=0.936); corneal optical power at specific zones:
Central (r=0.939), Central Superior Nasal (r=0.939),
Central Inferior Nasal (r=0.906), Paracentral Superior
Nasal? (r=0.908), Paracentral Inferior Nasal' (r=0.908),
Paracentral Inferior Temporal® (r=0.944), Peripheral Infe-
rior Temporal® (r=0.921), Peripheral Superior Temporal’
(r=0.897) and a number of other indicator (fig. 2A).

In the Central Superior Temporal zone, corneal op-
tical power was significantly associated with biometric
parameters under normal conditions and under cyclo-
plegia: flat keratometric radius (mm) (r=-0.92 and r=-
0.921), steep keratometric radius (mm) (r=-0.921 and r=-

0.92), flat keratometric power (D) (r=0.901 and r=0.911),
steep keratometric power (D) (r=0.914 and r=0.925),
mean keratometric radius (mm) (r=-0.943 and r=-0.942),
and mean keratometric power (D) (r=0.94 and r=0.941);
corneal curvature parameters: Cornea Front refractive
power of the flat meridian (D) (r=0.905), steepest radi-
us of curvature (mm) (r=-0.913), refractive power of the
steep meridian (D) (r=0.913), mean radius of curvature
(mm) (r=-0.93), mean keratometric power (D) (r=0.93),
and minimum radius of curvature (mm) (r=-0.906); cor-
neal optical power at specific zones: Central (r=0.927,),
Central Inferior Nasal (r=0.911), Paracentral Superior
Nasal' (r=0.913), Paracentral Inferior Nasal?> (r=0.901),
Peripheral Superior Temporal®> (r=0.922), Peripheral
Superior Temporal® (r=0.943), and Peripheral Superior
Temporal* (r=0.913) and a number of other indicator
(fig. 2B).

Corneal optical power in the Paracentral Inferior
Nasal?> zone was significantly correlated with biomet-
ric parameters: uncorrected distance visual acuity (r=-
0.106), under normal conditions and under cycloplegia
— flat keratometric radius (mm) (r=-0.941 and r=-0.941),
steep keratometric radius (mm) (r=-0.928 and r=-0.931),
flat keratometric power (D) (r=0.928 and r=0.938), steep
keratometric power (D) (r=0.92 and r=0.93), mean ker-
atometric radius (mm) (r=-0.954 and r=-0.958), and
mean keratometric power (D) (r=0.956 and r=0.956);
corneal curvature parameters: Cornea Front flattest radi-
us of curvature (mm) (r=-0.922), refractive power of the
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Figure 1 - Correlations of corneal optical power: A —in the Central zone; B — in the Central Inferior Nasal zone.

Notes: Here and in the following pictures KerR1(mm)N — flat keratometric radius (mm) under normal conditions; KerAVE(mm)Cyc — mean
keratometric radius (mm) under cycloplegia; CFRs(mm) — Cornea Front steepest radius of curvature (mm); CFK2(D) — Cornea Front refractive
power of the steep meridian (D); CFKm(D) — Cornea Front mean keratometric power (D); CBRper(mm) — Cornea Back peripheral corneal radius
(mm); OPCentSuperNaz — optical power in the Central Superior Nasal; OPParInfNaz' — optical power at the Paracentral Inferior Nasal' point.

flat meridian (D) (r=0.93), steepest radius of curvature
(mm) (r=-0.925), refractive power of the steep meridian
(D) (r=0.925), mean radius of curvature (mm) (r=-0.95),
mean keratometric power (D) (r=0.95), and minimum ra-
dius of curvature (mm) (r=-0.92); corneal optical power
at specific zones: Central (r=0.933), Central Superior

Nasal (r=0.9), Central Inferior Nasal (r=0.968), Peripher-
al Superior Nasal* (r=0.913), Peripheral Inferior Nasal'
(r=0.941), Peripheral Inferior Nasal?® (r=0.967), Periph-
eral Inferior Nasal® (r=0.954), Peripheral Inferior Tem-
poral' (r=0.928), Peripheral Inferior Temporal® (r=0.926),
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Figure 2 — Correlations of corneal optical power: A — in the Central Inferior Temporal zone; B — in the Central Superior Temporal zone.
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Figure 3 — Correlations of corneal optical power: A - in the Paracentral Inferior Nasal? zone; B — in the Paracentral Inferior Temporal' zone.

Peripheral Inferior Temporal® (r=0.916) and a number of
other indicator (fig. 3A).

In the Paracentral Inferior Temporal' zone, corneal
optical power was statistically significantly associated
with biometric parameters: uncorrected distance visual
acuity (r=-0.143), under normal conditions and under cy-
cloplegia —steep keratometric radius (mm) (r=-0.934 and
r=-0.934), steep keratometric power (D) (r=0.923 and
r=0.926), mean keratometric radius (mm) (r=-0.926 and
r=-0.926), and mean keratometric power (D) (r=0.924
and r=0.925); corneal curvature parameters: Cornea
Front minimum radius of curvature (mm) (r=-0.928); cor-
neal optical power at specific zones: Paracentral Inferior
Nasal? (r=0.95), Paracentral Inferior Temporal? (r=0.927),
Peripheral Inferior Nasal? (r=0.914), Peripheral Inferior
Nasal® (r=0.948), Peripheral Inferior Temporal® (r=0.959),
Peripheral Inferior Temporal? (r=0.956), Peripheral Infe-
rior Temporal® (r=0.91) and a number of other indicator
(fig. 3B).

Corneal optical power in the Peripheral Inferior
Nasal? zone was significantly associated with biomet-
ric parameters: uncorrected distance visual acuity (r=-
0.118), under normal conditions and under cycloplegia
— flat keratometric radius (mm) (r=-0.937 and r=-0.935),
steep keratometric radius (mm) (r=-0.903 and r=-0.908),
flat keratometric power (D) (r=0.927 and r=0.934), mean
keratometric radius (mm) (r=-0.944 and r=-0.942), and
mean keratometric power (D) (r=0.941 and r=0.943); cor-
neal curvature parameters: Cornea Front flattest radius
of curvature (mm) (r=-0.918), refractive power of the flat
meridian (D) (r=0.926), mean radius of curvature (mm)
(r=-0.934), mean keratometric power (D) (r=0.936), pe-
ripheral corneal radius (mm) (r=-0.926); corneal optical
power at specific zones: Central (r=0.909), Central Inferi-
or Nasal (r=0.943), Paracentral Inferior Nasal' (r=0.945),
Paracentral Inferior Nasal? (r=0.967), Peripheral Inferior

Nasal' (r=0.97), Peripheral Inferior Nasal® (r=0.964) and a
number of other indicator (fig. 4A).

In the Peripheral Inferior Nasal® zone, the corneal
optical power was statistically significantly correlated
with biometric parameters: uncorrected distance visual
acuity (r=-0.158), under normal conditions and under cy-
cloplegia — flat keratometric radius (mm) (r=-0.893 and
r=-0.891), steep keratometric radius (mm) (r=-0.913 and
r=-0.915), mean keratometric radius (mm) (r=-0.923 and
r=-0.923), and mean keratometric power (D) (r=0.921
and r=0.923); corneal curvature parameters: Cornea
Front steepest radius of curvature (mm) (r=-0.907), re-
fractive power of the steep meridian (D) (r=0.906), mean
radius of curvature (mm) (r=-0.91), mean keratometric
power (D) (r=0.912), peripheral corneal radius (mm)
(r=-0.913), and minimum radius of curvature (mm) (r=-
0.905); corneal optical power at specific zones: Cen-
tral Inferior Nasal (r=0.922), Paracentral Inferior Nasal?
(r=0.954), Paracentral Inferior Temporal' (r=0.948), Para-
central Inferior Temporal? (r=0.906), Peripheral Inferior
Nasal' (r=0.908), Peripheral Inferior Nasal®> (r=0.964),
Peripheral Inferior Temporal® (r=0.982), Peripheral Infe-
rior Temporal?® (r=0.957), Peripheral Inferior Temporal®
(r=0.912) and a number of other indicator (fig. 4B).

The corneal optical power in the Peripheral Inferior
Temporal zone' was significantly correlated with biomet-
ric parameters: uncorrected distance visual acuity (r=-
0.162), under normal conditions and under cycloplegia
— flat keratometric radius (mm) (r=-0.869 and r=-0.866),
steep keratometric radius (mm) (r=-0.909 and r=-0.911),
mean keratometric radius (mm) (r=-0.907 and r=-0.907),
and mean keratometric power (D) (r=0.905 and r=0.906);
corneal curvature parameters: Cornea Front steepest ra-
dius of curvature (mm) (r=-0.906), refractive power of
the steep meridian (D) (r=0.905), and minimum radius
of curvature (mm) (r=-0.901); corneal optical power
at specific zones: Paracentral Inferior Nasal? (r=0.928),
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Figure 4 — Correlations of corneal optical power: A — in the Peripheral Inferior Nasal? zone; B — in the Peripheral Inferior Nasal® zone.

Paracentral Inferior Temporal' (r=0.959), Paracentral
Inferior Temporal? (r=0.913), Peripheral Inferior Nasal?
(r=0.926), Peripheral Inferior Nasal® (r=0.982), Periph-
eral Inferior Temporal? (r=0.98), Peripheral Inferior Tem-
poral® (r=0.921) and a number of other indicator, with
whom the connection was somewhat weaker (fig. 5A).

In the Peripheral Inferior Temporal?> zone, corneal
optical power was statistically significantly associated
with biometric parameters: uncorrected distance visual
acuity (r=-0.142), intraocular pressure (r=-0.134), under
normal conditions and under cycloplegia — steep ker-
atometric radius (mm) (r=-0.917 and r=-0.921), steep
keratometric power (D) (r=0.901 and r=0.913), mean
keratometric radius (mm) (r=-0.927 and r=-0.928), and
mean keratometric power (D) (r=0.924 and r=0.926);
corneal curvature parameters: Cornea Front steepest
radius of curvature (mm) (r=-0.915), refractive power
of the steep meridian (D) (r=0.915), mean radius of cur-
vature of the anterior corneal surface (mm) (r=-0.917),
mean keratometric power of the anterior corneal surface
(D) (r=0.919), peripheral corneal radius (mm) (r=-0.908),
and minimum radius of curvature (mm) (r=-0.908);
corneal optical power at specific zones: Paracentral
Inferior Nasal®> (r=0.926), Paracentral Inferior Tempo-
ral' (r=0.956), Paracentral Inferior Temporal?® (r=0.954),
Peripheral Inferior Nasal®> (r=0.92), Peripheral Inferior
Nasal? (r=0.92), Peripheral Inferior Nasal® (r=0.957), Pe-
ripheral Inferior Temporal' (r=0.98), Peripheral Inferior
Temporal® (r=0.966), and a number of other indicator
(fig. 5B).

Corneal optical power in the Peripheral Inferior
Temporal® zone was significantly associated with bio-
metric parameters: uncorrected distance visual acuity
(r=-0.109), intraocular pressure (r=0.133), under normal
conditions and under cycloplegia — flat keratometric ra-
dius (mm) (r=-0.94 and r=-0.935), steep keratometric ra-
dius (mm) (r=-0.9 and r=-0.901), flat keratometric power

(D) (r=0.928 and r=0.935), mean keratometric radius
(mm) (r=-0.941 and r=-0.942), and mean keratometric
power (D) (r=0.94 and r=0.941); corneal curvature pa-
rameters: Cornea Front flattest radius of curvature (mm)
(r=-0.918), refractive power of the flat meridian (D)
(r=0.924), mean radius of curvature of the anterior cor-
neal surface (mm) (r=-0.93), mean keratometric power
of the anterior corneal surface (D) (r=0.932), peripheral
corneal radius (mm) (r=-0.92); corneal optical power at
specific zones: Central (r=0.904), Central Superior Nasal
(r=0.902), Central Inferior Temporal (r=0.921), Paracen-
tral Inferior Nasal' (r=0.923), Paracentral Inferior Nasal?
(r=0.916), Paracentral Inferior Temporal' (r=0.91), Para-
central Inferior Temporal® (r=0.972), Paracentral Su-
perior Temporal' (r=0.901), Peripheral Superior Nasal*
(r=0.909), Peripheral Inferior Nasal' (r=0.914), Periph-
eral Inferior Nasal® (r=0.912), Peripheral Inferior Nasal®
(r=0.921), Peripheral Inferior Temporal? (r=0.966), Pe-
ripheral Superior Temporal' (r=0.96), Peripheral Supe-
rior Temporal? (r=0.926) and a number of other indica-
tor, with whom the connection was somewhat weaker
(fig. 6A).

In Peripheral Superior Temporal* zone, the corneal
optical power was statistically significantly related to bio-
metric parameters under normal conditions and under
cycloplegia: steep keratometric radius (mm) (r=-0.902
and r=-0.906), steep keratometric power (D) (r=0.887
and r=0.91), mean keratometric radius (mm) (r=-0.899
and r=-0.901); corneal optical power at specific zones:
Paracentral Superior Temporal®> (r=0.929), Peripher-
al Superior Nasal' (r=0.96), Peripheral Superior Nasal?
(r=0.918) and Peripheral Superior Temporal® (r=0.962)
and a number of other indicator (fig. 6B).

Corneal optical power demonstrated a highly or-
ganized spatial structure. Strong correlation between
neighboring central, paracentral and peripheral regions
indicate that local optical properties of the cornea do
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Figure 5 — Correlations of corneal optical power: A — in Peripheral Inferior Temporal' zone; B — in the the Peripheral Inferior Temporal?® zone.

not vary independently but form integrated topographic
patterns. The strongest associations were observed in
inferior peripheral regions, suggesting that these areas
may be more sensitive to corneal remodeling associated
with myopia progression.

A meta-analysis by Zhang Z., et al., 2023, covering
PubMed, EMBASE, Cochrane Library, Web of Science,
and Medline from 2012 to 2023 [17], showed that in pa-
tients with different degrees of myopia, compared with
emmetropes, anterior chamber depth, axial length, cor-
neal curvature, and axial length to corneal radius ratio
were significantly increased, whereas central corneal
thickness, perifoveal retinal thickness (RT), corneal cur-
vature radius (CR), subfoveal choroid thickness (ChT),
parafoveal ChT, foveal ChT, perifoveal (except nasal) ChT,
and retinal nerve fiber layer (pRNFL) (except temporal)
thickness were significantly decreased. In the low and
moderate myopia groups, parafoveal and perifoveal RT
(except nasal), CCT and pRNFL (except superior and tem-
poral) were significantly reduced. Compared with em-
metropes, in the high myopia group, CR increased sig-
nificantly, while perifoveal ChT (except nasal), perifoveal
RT and pRNFL (except temporal), and parafoveal RT and
LT decreased significantly [17].

AlTurki H. et al., 2025, reported that in older individ-
uals, higher average corneal thickness values were ob-
served in the central, paracentral, and peripheral zones,
but not in the upper paracentral, temporal, and nasal
peripheral quadrants. In men with myopia, thickening
was found in the central, paracentral, and peripheral
zones, except for the lower peripheral quadrant; cor-
neal thickness values were significantly higher than in
women, and thickness increased with age. On average,
the corneal thickness in the center reached 52.1 pm,
while in the paracentral region it was 50.8 um in the
nasal, 49.8 um in the temporal, 49.6 pm in the superior,
and 49.3 um in the inferior quadrant. Some differences

between upper and lower sections were observed in the
paracentral and peripheral zones [11].

In our study, in emmetropes and patients with low
myopia, the highest corneal optical power values were
found in the Central and Paracentral Inferior Temporal,
Paracentral Superior Nasal', while the lowest values
were observed in the Peripheral Superior Nasal®, Periph-
eral Superior Nasal®, Peripheral Inferior Nasal' zones,
with no significant differences between the two groups.
In patients with moderate myopia, the lowest Paracen-
tral values were found in the Peripheral Superior Nasal*,
Inferior Nasal', Superior Temporal', Superior Temporal?
zones; the highest values were found in the Central In-
ferior and Superior Temporal and Paracentral Superior
Nasal' zones. In patients with high myopia, the lowest
Paracentral values were found in the Paracentral Infe-
rior Nasal' and Superior Temporal', Peripheral Superior
Nasal®* and Nasal®, Peripheral Inferior Nasal', Peripher-
al Superior Temporal® zones; the highest values were
found in the Paracentral Superior Nasal' and Paracentral
Inferior Temporal' zones.

AlTurki H. et al.,, 2025, using a one-way ANOVA,
demonstrated that individuals with complex myopia
had higher mean corneal thickness values in the inferior
paracentral region, while those with mixed astigmatism
had higher mean corneal thickness in the nasal paracen-
tral region, and patients with low to moderate myopia
had higher mean corneal thickness in the thinnest epi-
thelial region [11].

Reinstein D. et al., 2024, using VHFU technology,
showed that the corneal thickness in the center reaches
53,4 um, without a tendency to thinning in the periph-
ery [18], whereas Loureiro T. et al., 2021 [10], Urs R. et
al., 2016 [19], Latifi G. et al., 2020 [20], using SD-OCT,
described that normal corneal thickness profiles thin
towards the periphery. Several studies reported signifi-
cantly thicker cornea in the lower part than the upper,
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Figure 6 — Correlations of corneal optical power: A — in Peripheral Inferior Temporal® zone; B — in the the Peripheral Inferior Temporal* zone.

which is characteristic of both healthy eyes and myopia
[18, 21, 22].

Dutra B. et al., 2025, showed that epithelial thickness
is not related to corneal structure and does not affect
corneal optical power in emmetropes [23]. Wendelstein
J et al., 2025, emphasized the need to consider epithe-
lial thickness and corneal curvature when determining
cornea or intraocular lens optical power for refractive
surgery or keratoconus diagnosis [24].

AlTurki HS et al., 2025, found significant correlation
between the superior, inferior, temporal, and nasal
quadrants in the paracentral and peripheral zones, while
no significant correlation was found between the spheri-
cal equivalent and the corneal thickness map [11].

According to Iribarren R, et al., 2012, larger anteri-
or chamber diameter is associated with a flatter cornea,
and smaller diameter with a steeper cornea; corneal
power correlates with anterior chamber diameter and
axial length [25].

In our study, corneal optical power in the Central
zone correlated under normal conditions and under cy-
cloplegia with the mean keratometric radius (mm), mean
keratometric power (D), Cornea Front and Cornea Back
steepest radius of curvature (mm), refractive power of
the steep meridian (D), mean radius of curvature (mm),
mean keratometric power (D), and optical power in the
Central Superior Nasal and Inferior Temporal zones; in
the Central Inferior Temporal zone — under normal con-
ditions and under cycloplegia with the mean keratomet-
ric radius (mm), mean keratometric power (D), Cornea
Front and Cornea Back refractive power of the flat me-
ridian (D), steepest radius of curvature (mm), refractive
power of the steep meridian (D), and optical power in
the Central and Superior Nasal and Paracentral Inferior
Temporal zones?; in the Central Superior Temporal zone
— under normal conditions and under cycloplegia with
mean keratometric radius (mm), mean keratometric

power (D), Cornea Front and Cornea Back steepest radi-
us of curvature (mm), mean radius of curvature (mm),
mean keratometric power (D), and optical power in the
Central, Peripheral Superior Temporal?, Temporal® and
Temporal* zones; in the Central Superior Nasal zone —
under normal conditions and under cycloplegia with
flat keratometric radius (mm), flat keratometric power
(D), mean keratometric radius (mm), mean keratomet-
ric power (D), Cornea Front and Cornea Back mean
radius of curvature (mm), mean keratometric power
(D), and corneal optical power in the Central, Paracen-
tral Superior Nasal' zones; in the Central Inferior Nasal
zone — under normal conditions and under cycloplegia
with mean keratometric radius (mm), mean keratomet-
ric power (D), Cornea Front and Cornea Back steepest
radius of curvature (mm), refractive power of the steep
meridian (D), mean keratometric power (D), and corne-
al optical power in Central, Paracentral Superior Nasal?,
Peripheral Superior Nasal®.

The corneal optical power in the Paracentral Inferi-
or Nasal? zone correlated under normal conditions and
under cycloplegia with keratometry flat keratometric
radius (mm), mean keratometric radius (mm), mean ker-
atometric power (D), with Cornea Front and Cornea Back
refractive power of the flat meridian (D), mean radius
of curvature (mm), mean keratometric power (D), and
corneal optical power in the Central Inferior Nasal and
Temporal, Peripheral Inferior Nasal? and Nasal?; in the
Paracentral Inferior Temporal' zone — under normal con-
ditions and under cycloplegia with keratometry steep
keratometric radius (mm), steep keratometric power (D),
mean keratometric radius (mm), Cornea Front and Cor-
nea Back steepest radius of curvature (mm), refractive
power of the steep meridian (D), minimum radius of cur-
vature (mm), and corneal optical power in the Peripheral
Inferior Temporal' and Temporal? zones; in the Paracen-
tral Superior Nasal? zone — under normal conditions and
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under cycloplegia with steep keratometric radius (mm),
steep keratometric power (D), mean keratometric radius
(mm), mean keratometric power (D), Cornea Front and
Cornea Back steepest radius of curvature (mm), refrac-
tive power of the steep meridian (D), mean radius of cur-
vature (mm), mean keratometric power (D), and corneal
optical power in Central and Superior Nasal zones; in
the Paracentral Superior Temporal? zone — under normal
conditions and under cycloplegia with flat keratometric
radius (mm), steep keratometric power (D), mean ker-
atometric radius (mm), mean keratometric power (D),
Cornea Front and Cornea Back mean radius of curvature
(mm), mean keratometric power (D), and corneal optical
power in Central Superior Temporal, Peripheral Superior
Temporal? and Temporal® zones.

The corneal optical power in the Peripheral Inferior
Nasal? zone was related under normal conditions and
under cycloplegia to the keratometric measures flat ker-
atometric radius (mm), mean keratometric radius (mm),
mean keratometric power (D), Cornea Front and Cornea
Back flattest radius of curvature (mm), steepest radius
of curvature (mm), refractive power of the steep me-
ridian (D), peripheral corneal radius (mm), and corneal
optical power in Peripheral Superior Nasal*, Peripheral
Inferior Nasal' and Nasal® zones; in the Peripheral Inferi-
or Temporal? zone — under normal conditions and under
cycloplegia with mean keratometric radius (mm), mean
keratometric power (D), Cornea Front and Cornea Back
steepest radius of curvature (mm), refractive power of
the steep meridian (D), mean keratometric power of
the anterior corneal surface (D), and corneal optical
power in Peripheral Inferior Nasal®, and Temporal' and
Temporal® zones; in the Peripheral Superior Nasal* zone
— under normal conditions and under cycloplegia with
flat keratometric radius (mm), flat keratometric power
(D), mean keratometric radius (mm), Cornea Front and
Cornea Back flattest radius of curvature (mm), refractive
power of the flat meridian (D), mean radius of curvature
of the anterior corneal surface (mm), mean keratomet-
ric power (D), and corneal optical power in Paracentral
Inferior Nasal', Peripheral Superior Nasal?, Peripheral In-
ferior Nasal® zones; in the Peripheral Superior Temporal®
zone — under normal conditions and under cycloplegia
with flat keratometric radius (mm), mean keratomet-
ric radius (mm), mean keratometric power (D), Cornea
Front and Cornea Back mean radius of curvature (mm),
mean keratometric power (D), peripheral corneal radi-
us (mm), and corneal optical power in Paracentral and
Peripheral Superior Temporal?, Peripheral Superior Tem-
poral* zones.

Prospects for ocular surface research include the
use of artificial intelligence. According to Shukla R. et al,
2025m ChatGPT 4.0 outperformed Google Gemini and
Microsoft Bing in interpreting computed tomography for
ocular surface diseases and may be applied in ophthal-
mology for early diseases diagnosis [26].

Conclusions.

1. In patients with low myopia, the highest corneal
optical power was in the Central Inferior Temporal, Para-
central Superior Nasal' and Paracentral Inferior Tempo-
ral zones, while the lowest was in the Peripheral Supe-
rior Nasal®, Peripheral Superior Nasal*, and Peripheral
Inferior Nasal' zones. Compared to emmetropes, these
patients were distinguished by a significant increase in
the corneal optical power at the Central point.

2. Among patients with moderate myopia, the high-
est corneal optical power was found in the Central, Para-
central Superior and Inferior Temporal, and Peripheral
Inferior Temporal zones; the lowest was in the Periph-
eral Superior and Inferior Nasal, and Peripheral Superi-
or Temporal. The corneal optical power increased most
in the Peripheral Superior Nasal and Peripheral Inferior
Temporal zones.

3. Patients with high myopia had the highest corne-
al optical power in the Paracentral Superior Nasal and
Paracentral Inferior Temporal zones, and the lowest in
the Peripherial Superior Nasal and Peripherial Superior
Temporal zones. The most significant changes were ob-
served in the Central, Peripheral Inferior Nasal and Tem-
poral zones.

4. Corneal optical power in the Central zone cor-
related with the mean keratometric radius (mm) and
mean keratometric power (D) under normal conditions
and under cycloplegia, with the curvature of the cen-
tral vertical radius (mm), refractive power of the central
vertical radius of curvature (D), and refractive power of
the average central radius in the 3 mm zone around the
corneal apex (D) of the anterior and posterior corneal
surface. In the Paracentral zone, it correlated with the
steep keratometric radius (mm), mean keratometric ra-
dius (mm), mean keratometric power (D) under normal
conditions and under cycloplegia, as well as with mean
radius of curvature (mm), and mean keratometric power
(D) of the anterior and posterior corneal surface. In the
Peripheral zone, it correlated with the flat keratometric
radius (mm), mean keratometric radius (mm), mean ker-
atometric power (D) under normal conditions and under
cycloplegia, as well as with the steepest radius of cur-
vature (mm) and mean keratometric power (D) of the
anterior and posterior corneal surface.

5. Corneal optical power in the Superior Temporal
quadrant was associated with the mean keratometric
radius (mm) and mean keratometric power (D) under
normal conditions and under cycloplegia, as well as with
the mean radius of curvature (mm) and mean kerato-
metric power (D) of the anterior and posterior corneal
surface. In the Inferior Temporal quadrant, it was as-
sociated with the mean keratometric radius (mm) and
mean keratometric power (D) under normal conditions
and under cycloplegia, as well as with the Cornea Front
and Cornea Back steepest radius of curvature (mm) and
refractive power of the central vertical radius of curva-
ture of the anterior and posterior corneal surface. In the
Superior Nasal quadrant, it was associated with the flat
keratometric power (D), steep keratometric power (D),
and mean keratometric power (D) under normal condi-
tions and under cycloplegia, as well as with the mean
radius of curvature (mm) and mean keratometric power
(D) of the anterior and posterior corneal surface. In the
Inferior Nasal quadrant it was associated with the mean
keratometric radius (mm) and mean keratometric power
(D) under normal conditions and under cycloplegia, as
well as with the steepest radius of curvature (mm) and
refractive power of the steep meridian (D) of the anteri-
or and posterior corneal surface.

Prospects for further research.

In the future, the analysis of optical power and cor-
neal thickness in people with myopia will be used to
develop new approaches to determining the volume
and area of laser correction, to develop practical recom-
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mendations for preventing the progression of myopia in
young people.

Study limitations.

The authors acknowledge that the limitations of this
review are due to the previously defined scope of the
review, time periods, and types of studies, as well as
the availability of sources. The search strategy included
PubMed, Clinical Key Elsevier, Cochrane Library, eBook
Business Collection and Google Scholar. The included

studies varied in design and methodological quality;
some studies were at high risk of bias, and inter-study
variability remained substantial, reducing the internal
validity of the pooled estimates and limiting the general-
izability of the findings to other populations and clinical
contexts. To reduce these impacts, independent double
selection and data extraction, expanded combinations
of keywords and logical operators were used.
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OMTUYHA CU/IA POTIBKU: OCOBIMBOCTI NPU PIBHUX CTYNEHAX MIOMIT

AOpospos B. O, Mauyra O. M., Aipo3pos.a l. B., MapTtuHeHko C. M.

Pestome. Mionia cborogHi nocigae ogHe 3 NPoBiAHUX MiCLb B NATO/Orii OKa; CyTTEBO 3POCTAE ii MOLWMPEHICTD i
BMPA3HICTb B YCbOMY CBITi.

MeTa — OLiHUTW ONTUYHY CUY POTiBKK, AK YMHHUK, LLO BNMBAE Ha FOCTPOTY 30pY Y OCib 3 mionieto pisHoOro cTy-
nexs.
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O6cTerkeHo 200 nauieHTiB 3 mionieto, AKi byan posnogineHi Ha rpynu: 1 — 11 ocib 6e3 mionii; 2 — 77 obcTexkeHmx
3 KOpPOTKO30picTio cnabkoro ctyneHs, 3 — 74 ocib 3 mionieto cepeaHboro ctyneHs; 4 — 38 obcTexeHUxX 3 mionieto
BMCOKOrO cTyneHs. CTaTUCTUYHWI aHanNi3 pe3ynbTaTiB AOC/IANKEHHA 34iACHIOBANM i3 BUKOPUCTAHHAM METOAiB MaTe-
MaTUYHOI CTaTUCTMKM, 30KPEMA NEPBUHHOIO CTAaTUCTUYHOTO Ta KOPENALIMHOrO aHani3is.

B nopiHAHHI 3 emmeTponamu, y ocib 3 Mionieto HU3bKOTO CTyMNeHA CNOCTepiraIcb HAMCYTTEBILLI 3MiHM ONTUYHOI
CUAIN POTIBKKU B LEEHTPAbHIl 30Hi; y NaLiEHTIB 3 Mioni€lo cepeaHboro ctyneHa — B 3oHax Peripheral Superior Nasal
and Peripheral Inferior Temporal; y obcTexkeHnx 3 Bucokum ctyneHem mionii — B Central, Peripheral Inferior Nasal
and Temporal 30Hax. CninbHUMKU daKTOpamu, LLO BNIMBAIM HA ONTUYHY CUAY POTiBKM B YCiX 30HaX, byiu cepeaHii
KEpPaATOMETPUYHKUI pagiyc (mm) i cepefHA KepaTOMeTPUYHA NOTYKHicTb (D) B HOpMaNbHUX YyMOBaxX i NpU LIUKIO-
nnerii; Toaj AK BiAMIHHUMM B LLEHTPaANbHIN 30HI — KPMBU3HA LEHTPANbHOrO BepTUKaAbHOTO pagiyca (mm), cuna
3a/1OMNEHHA LLEeHTPabHOro BEPTUKANbHOTO paaiyca KpmeusHu (D) i cuna 3anomneHHsA cepefHboro LeHTPasibHOro
pagaiyca B 30Hi 3 MM HaBKO/1I0 BepXiBKM poriBkK (D) nepeaHboi Ta 3a4HbOI MOBEPXHI POriBKK; Yy NapaueHTPanbHil
30Hi — KpYTUIA KepaToMeTpuUHMIA padiyc (mm) y HopMi Ta Npu UMKAONAerii, cepeaHi pagiyc KpusmsHu (mm) Ta
KepaToMeTpUYHa MOTYXHicTb (D) nepeaHboi Ta 3a4HbOT MOBEPXHI POTiBKK; Y NepudepuyHili 30HI — NIOCKMIA Kepa-
TOMETPUYHUIA pagiyc (mm) Npu HOpMasbHMX YMOBaX Ta LUMKAONAEriT, HalbBiNbL KPyTUIM pagiyc KpMBM3HM (mm) Ta
cepefiHa KepatoMmeTpuyHa cuna (D) nepeaHbOI Ta 3a4HbOT NOBEPXHI POTiBKU.

BusHaueHHA 0c061MBOCTEN CTaHy POTiBKM NPU Pi3HMX CTYNeHAX Mionii, B3aEMO3B A3KIB MiXK MOKa3HMKaMM ONTUY-
HOT CUIN POTiBKM Ta A@aHMMM Bi3io- Ta pedpakTomeTpii € OCHOBOI NOIMMOAEHHS 3HaHb WOAO eTionaToreHesy mionii,
MOK/INBOCTEN NPOrHO3yBaTW YCKIAAHEHHS Ta po3pobaaTu cTpaterii il npodinakTMKKM i KopekLil.

Kntovosi cnosa: onTMyHa cuia porisBkuy, TOBLUMHA eniTenito poriBkM, Mionia, nepeAHbo-3a4HA LOBXKMHA OKa, che-
PUYHWI eKBIBaNEHT, KOPENALiMHUI aHani3o

OPTICAL POWER OF THE CORNEA: FEATURES AT DIFFERENT DEGREES OF MYOPIA

Drozdov V. O., Matsuga O. M., Drozdova I. V., Martynenko S. M.

Abstract. Myopia today occupies one of the leading places in eye pathology; its prevalence and severity are
significantly increasing worldwide.

The aim is to assess the optical power of the cornea as a factor affecting visual acuity in people with myopia of
various degrees.

200 patients with myopia were examined, who were divided into groups: 1 — 11 people without myopia; 2 — 77
examined with mild myopia, 3 — 74 people with moderate myopia; 4 — 38 examined with high myopia. Statistical
analysis of the study results was carried out using mathematical statistics methods, in particular primary statistical
and correlation analyses.

The information technology “Typologies of nosogenies in myopia” was developed and included a model for
diagnosing nosogenies in myopia, improved diagnostic methods, and software. Compared with emmetropes, in
individuals with low myopia, the most significant changes in corneal optical power were observed in the Central
zone; in patients with moderate myopia —in the Peripheral Superior Nasal and Peripheral Inferior Temporal zones; in
subjects with high myopia —in the Central, Peripheral Inferior Nasal and Temporal zones. Common factors influencing
the corneal optical power in all zones were means keratometric radius (mm) and keratometric power (D) under
normal conditions and cycloplegia; while the different factors were in the Central zone — curvature of the central
vertical radius (mm), refractive power of the central vertical radius of curvature (D), and refractive power of the
average central radius in the 3 mm zone around the corneal apex (D) of the anterior and posterior corneal surface;
in the Paracentral zone — steep keratometric radius (mm) under normal conditions and cycloplegia, mean radius of
curvature (mm), mean keratometric power (D) of the anterior and posterior corneal surface; in the Peripheral zone —
flat keratometric radius (mm) under normal conditions and cycloplegia, steepest radius of curvature (mm) and mean
keratometric power (D) of the anterior and posterior corneal surface.

Determining the characteristics of the cornea at different degrees of myopia, the relationships between the
indicators of the optical power of the cornea and the data of vision and refractometry are the basis for deepening
knowledge about the etiopathogenesis of myopia, the ability to predict complications and develop strategies for its
prevention and correction.

Key words: optical power, corneal epithelial thickness, myopia, axial length, spherical equivalent, correlation
analysis.
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®AKTOPU PU3SUKY HECMIPOMOXHOCTI NIHIT CTENZIEPHOTIO LLUBA
MICNA PYKABHOI PE3EKL|IT LUTYHKA

[ep>kaBHa HayKoBa ycTaHoBa «LleHTp iHHOBaLiMHMX meguuHuxX TexHonorii HAH YKpaiHu»
(m. Kuis, YKpaiHa)
kalashnikov.cimt@gmail.com

HecnpomoxcHicmes niHii cmennepHo2o wea Haznexcums 00 Halibinow Hebe3nevyHux YCKAaOHeHb PYKABHOI
pesekuii wnayHka. Hessaxarouyu Ha 8iOHOCHO HEBUCOKY vYacmomy ii 8UHUKHEHHS, KAiHIYHI HACAIOKU MOMymb
bymu msaxckumu ma nompebysamu mpueasno20 siKYy8AHHS, MO0BMOPHUX onepamueHux abo eHOOCKOMiYHUX
8mpy4aHb. BoOHo4Yac nuUMaHHA MpPO2HO3Y8AHHA Ub020 YCKAAOHEHHA 3aAUWAEMbLCA AKMYAsnbHUM, OCKinbKU
3HAYeHHA OKpemux nepedonepayiliHux ma iHmpaonepayiliHux hakmopie oUiHIEMbCA HEOOHO3HAYHO, A PU3UKU
nosmopHux bapiampu4yHux empy4aHs nompebyrome okpemozo susyeHHsA. Memotro pobomu 6yno npoaHanizysamu
rnomeHUyitiHi hakmopu pu3uKy HecrpPoOMOXHOCMI MiHii cmensaepHo20 wWea nicsasa nepeuHHOi ma pesisiliHoi pykasHoi
pesekuii wnayHka. [posedeHo pempocnekmusHuUll aHaAni3 pe3ysbmamis nikyeaHHA 253 nauieHmis, ceped AKux
242 nepeHecnu nepsuHHy, a 11 — pesi3iliHy pyKasHy pe3ekuilo WayHKA. HecrnpomoxcHicme cmennaepHoi niHil
diaezHocmosaHo y 7 sunadkax. OuiHosanu 0emozpagiyHi, aHmpornomempu4Hi ma iHmpaonepayiliHi MOKA3HUKU.
Ceped npoaHani308aHUX AKMOPI8 CMAMUCMUYHO 3HA4Yywuli 38°A30K (3 PO3BUMKOM HeCrpoMOMHoCmi
8CMaHo8eHo 0411 pesisiliHo2o xapakmepy onepauii. 30 daHUMU 0OHOGAKMOPHOI no2icmu4Hoi pezpecii pesiziliHa
PYKABHA pe3eKyis acoyitosanacs 3i 36inbWeHHAM WaHCi8 BUHUKHEHHSA HecripoMmoxHocmi y 10,53 pa3a nopigHaHO 3
repsuHHO onepauieto. Bik, cmame, iHOeKc macu mina, mpusasnicme 8mpy4yaHHs, 06csa2 Kpososmpamu ma 8i3yasbHa
Kposomoyugicmbs cmenaepHoi AiHii cmamucmuyHO 3HAYyW020 38°A3KY 3 YCKAAOHEHHAM He npodemMoHCmpysanu.
OmpumaHi 0aHi 8Ka3ytome HaA OOUiNbHICMb YPaxXy8aHHA hakmy nonepedHbo20 bapiampu4yHo20 8MpPy4aHHA npu
nepedonepayiliHili oyiHyi pusuky ma subopi makmuKu 8UKOHAHHSA peei3iliHol pyKasHOI pe3eKyil wayHKa.

Knroyoei cnoea: pykasHa pesekyis WsayHKa, HecrnpoMoXcHicmos cmerisnepHoi niHii, pesiziliHa xipypeais, gakmopu
pu3uKy, bapiampuy4Ha xipypais.

38’A30K nyb6niKauii 3 nnaHoBMMM HayKOBO-AoCNig-
HUMMK poboTamu.

PoboTa € dparmeHTOM HayKoBO-AOCAIAHOI pobOTH
«3acToCyBaHHA MaJiIOiHBAa3MBHUX METOAMK B /iKyBaHHI
NaLieHTIB 3 OXMUPIHHAM Ta MeTaboniYHUM CUHAPOMOM»
(Homep peprkaBHOT peecTpauii 0118U004272).

Bcryn.

PykaBHa pesekuia wayHka (PPLU) 3anuwaertben
HaMbinbW MOWMPEHUM MEPBUHHUM MeTaboniyHUM
Ta bapiaTpMYHMM oOnepaTUBHMM BTPYYAHHAM Yy CBITi
[1]. He3Baxkatoum Ha CTaHAAPTM3aLiO TEXHIKM onepa-
Lii, HAaKOMWYEeHHA XipypriyHOro A0CBiAy Ta BAOCKOHA-
NleHHA nepionepauiiHOro BeAeHHA, HECNPOMOXKHICTb
NiHil ctennepHoro wea (H/ICLU) 3anuwaeTbeca ogHUm i3
HaMBINbLW TAMKKUX Ta CKNAAHUX ONA NiKyBaHHA nicnso-
nepauinHux ycknagHeHo PPLL. BuHMKHeHHA H/ICLU aco-
LitOETbCA 3i 3HAYHMM 36inblIeHHAM nicnaonepauinHoi
3axBOPHOBAHOCTI, HEOOXiAHICTIO MOBTOPHUX XipypriyHMX
Ta EHOOCKOMIYHUX BTPyYaHb, TPMBAIMM JIIKYBAaHHAM i
36iNbLIEHHSAM Moro BapTocTi [2].

Possutok HJ/ICLL mae 6aratodakTopHUIA XapaKTep,
a 0ro BUHWKHEHHSA NOB’A3YI0Tb i3 CYKYMHWUM BMNAVBOM
XapaKTePUCTUK NaLieHTa, CYMyTHiIX 3aXBOPIOBaHb, HYy-
TPUTMBHOIO CTaTycy Ta 0cobauBOCTElN OMNEpaTUBHOIO
BTPYYaHHA. Y Cy4aCHMX AOCNIANKEHHAX aHANI3YETbCA WK-
POKMI CNEKTP MOTEHLMHMX AKTOPIB PU3MKY, 30KpEMA
BiK, CTaTb, iIHAEKC MacK Tifla, KyPiHHA, LyKPOBUii aiaber,
apTepianbHa rinepTeH3ia, CUHAPOM OBCTPYKTUBHOMO
anHoe CHy, rinoanbbymiHemis, 3acTocyBaHHA CTepoiais,
nonepegHi onepaTMBHi BTPy4YaHHA Ha BEpPXHiX Bigainax
TPaBHOMO TPaKTy, TPMBAICTb Onepay,ii Ta TEXHIYHI oco-
6aunBocTi popmyBaHHA cTenNepHoi NiHii [2—4]. BogHo4vac
pe3ynbTaTM A0CAIAMKEeHb LWOA0 3HAYYLLOCTi OKpemMumx
YMHHWKIB He € OAHO3HaYHMMW: PaKTopu, AKi AeMOH-
CTPYIOTb CTAaTUCTUYHO 3Hauylwy acouiauito 3 HJ/ICW B
OOHUX [OCNIOXEHHAX, He 3aBXAW NiATBEpAKYHTbCA
B iHWWX, @ ePEeKTUBHICTb OKPEMUX TEXHIYHWUX 3aX0AiB
LWOAO 3MEHLUEHHA PU3NKY HECTIPOMOKHOCTI TaKOX 3a-
NIMLWWAETbCA NpeameTom aAnckycii [1, 5].

OcobnuBoi yBarn notpebye ouiHKa pusuky H/ACLU
npu peBi3iMHUX BTPYYAHHSAX i3 MOBTOPHMM GOpPMYyBaH-
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