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Aim — to study the relationship of biometric and biomechanical indicators of corneoscleral capsule of the eye in children with axial and
refractive mild myopia.

Materials and methods. Axial myopia was diagnosed in 32 children (64 eyes), refractive myopia — 18 (36 eyes). The control group — 16
children without ophthalmic diseases (32 eyes). Eye examination: visometry, automated refractometry, biomicroscopy, ophthalmoscopy, deter-
mination of the axial length of the eyeball and corneal hysteresis.

Results. Significant differences were determined in the indicators of dioptric power of the cornea: 42.2 dpt in patients with axial and 44.7 dpt
with refractive myopia (p<0.05), and also difference between patients with refractive myopia and the control group, in which the diopter power
of cornea was 42.6 (p<0.05). There are also significant differences in the indicators of the axial length of eyes between axial and refractive
myopia —24.5+0.64 mm and 23.1+0.43 mm (p<0.05). Significant difference with the control group in the axial length marked only in eyes with
axial myopia 22.7+0.33 mm and 24.5+0.64 mm, respectively (p<0.05). Corneal hysteresis determined significantly reduced on eyes with both
the axial and refractive myopia, which was significantly lower than in the indicators of emmetropic eyes of the control group 13.7 (p<0.05).
Corneal hysteresis is inversely related to the axial length of the eyeball: in patients with axial myopia r -0.32, p<0.05; with refractive myopia
r -0.36, p<0.05. Correlation between diopter power of cornea and axial length of the eyeball: r -0.53, p<0.05 in eyes with axial myopia and
r -0.42, p<0.05 refractive myopia. Comparative analysis showed no significant differences between the corneal hysteresis, the axial length of
the eye and the spherical component of myopia.

Conclusions. In patients with axial and refractive mild myopia corneal hysteresis is reduced on average in 1.2 and 1.1 times, in comparison
with emmetropic eyes. Corneal hysteresis is independent of spherical component of myopia, decreases with increasing of axial length of the
eye in 82 % of cases with axial myopia and in 76 % of cases with refractive myopia.

B3aemo03B’s130K nesikux OioMexaHiyHUX i 0ioMeTPUYHUX MOKA3HUKIB OKa B JiTell 3 0CHOBOIO
Ta pedpakuiiiHoI0 Miomi€lo ¢J1a0KOro cTyneHs

T. €. quoynvcora

Meta po60TH — BUBYNTH B3a€MO3B’ 30K OIOMETPHYHMX i Gi0MEXaHIYHUX ITOKAa3HHUKIB KOPHEOCKIIEPAIBLHOI KallCy/In OKa B JiTeH 3 0CHOBOIO
Ta pepakIiifHOI0 MIOII€I0 CITA0KOTO CTYTICHS.

Marepiaiu Ta Mmetoau. OckoBa Miorist qiarHocToBaHa y 32 mitei (64 oka), pedpakuiitna miomist —y 18 miteit (36 oueit). ['pyna konTpoIIIo —
16 niteit 6e3 odranemonoriynoi maromorii (32 oka). OdransMonoridHe 00CTEKSHHS: BI30OMETpis, aBTOpeppaKkToKepaToMeTpist, 6i0MiKpOCKoITis,
0 TaTBMOCKOITiS, BU3HAYECHHS aKC1aJbHOI JOBKUHH OKa Ta KOPEATBHOTO TiCTEPE3HCY.

Pe3yabTaTn. BiporinHi BiIMiHHOCTI BU3HA4YEHI B TOKAa3HUKAX AIONTPIHHOCTI poriBku: 42,2 mionTpii B MAILi€HTIB 3 0ChOBOK, 44,7 mionTpii
3 pedpaxniitnoro miomiero (p<0,05), a Takok MK MaIieHTaMH 3 pedPakLifHOI MIOMI€I0 Ta TPYHOI KOHTPOIIO: TIONTPIHHICT POTIBKH
cranoBuia 42,6 miontpii (p<0,05). BiazHaunnu BiporigHi BiAMIHHOCTI B aKciajbHill TOBXKHMHI OKa MK OCBOBOIO Ta pepakIiifHOIO MiOIIEr0 —
24,5+0,64 mm Ta 23,1+0,43 MM (p<0,05). BiporizHi BiAMiHHOCTI 3 KOHTPOJILHOIO IPYIIOO B aKCialbHiil JOBKHHI BiJ3HAYCHI TIJIBKK Ha OYax 3
0ChOBOIO Miomiero 22,7+0,33 MM i 24,5+0,64 MM BiamosigHo (p<0,05). KopHeanbHuii ricrepe3nc BiporiHO 3HIKEHUI Ha 04axX 3 0CHOBOKO JI0
11,7 i 3 pedpakuiiiHoro miomiero 10 12,2, 110 € HMKYUM 32 TOKa3HUKH eMETPOIIYHMX oueil koHTponbHoI rpynu 13,7 (p<0,05). Kopueansunit
ricTepe3nuc Mae 3BOPOTHY KOPEJISIII0 3 aKCiaTbHOK JOBKHUHOIO OKa: B MAIIEHTIB 3 0ChOBOKO Miomier — 1 -0,32, p<0,05; 3 pedpakiiiiHoro Mio-
mieto — 1 -0,36, p <0,05. Kopessrist Mk 1ionTpiifHICTIO POTiBKH Ta aKcialbHOIO JOBKHUHOIO oKa: I -0,53 (p<0,05) Ha ouax 3 0cbOBOi Miomi€r0
Ta 1 -0,42 (p<0,05) Ha ouax i3 pedpaxuiiiHoro Mmiomiero. [TopiBHIBHUN aHANI3 HE TOKa3aB BIIMIHHOCTEI MK KOpEaTbHHM TiCTEPE3HCOM,
aKClaJIbHOIO IOBXHHOKO OKa Ta C(HEpUIHUM KOMIIOHEHTOM MIOITii.

BucHoBKH. Y TaIli€HTIB 3 0CHOBOIO Ta pePPaKIiITHOIO MIOI€I0 CITA0KOTO CTYIICHS KOpeaJbHUH TicTepe3nc 3HIKEHUH y cepenaboMy B 1,2 Ta
1,1 pa3a mopiBHSHO 3 eMETPOMYHUMHE o4rMa. KopHearsHHiA TicTepe3nc He 3aIeKUTh Bill CPEPHIHOTO KOMITOHEHTA KOPOTKO30POCTI, 3HIKYETHCS
31 301TBIIEHHSAM aKCianbHOT JOBKHHU OKa y 82 % BHUMAJAKIB IPH 0ChOBIiH Ta B 76 % BHUMaKiB npu pedpakiiiniil miomii.

Knrwuoei cnoea: oiacnocmuxka, oimu, mionis.
3anopizekuii meouunuit ucypuai. —2016. — Ne 4 (97). — C. 55-58

B3auMocBf3b HEKOTOPBIX 0MOMEXaHHYECKHX U OMOMeTPHYCCKHX I0KA3aTelIell I1a3a y ieTeil ¢ oceBoii
M pepaKIIMOHHONH MUONMell c1a00il cTeneHn

T E. LJuiboynvckas

Leab paGoTbl — N3YYINTH B3aUMOCBS3b OMOMETPHIECKIX U OMOMEXaHMIECKUX MOKa3aTelell KOpHEOCKIepaabHON KarCyisl Ila3a y aeTel
¢ 0CeBOH U peh)paKIMOHHON MUOITHEH CIIab0i CTETICHH.

Matepuaubl 1 MeToAbl. OceBasi MUOTINS TarHOCTHpOBaHa y 32 neteit (64 masa), pedpakiponnas Muorms —y 18 (36 ma3). ['pymmy konTposst
cocraBmii 16 nereit 6e3 odranmpmonorndeckoit maronoruu (32 mraza). OpTarpMoIorHuecKkoe 00cIeIoBaHNne: BU3OMETPHs, aBTOpedpaKkToke-
patomeTpus, GHOMHKPOCKOTHS, 0()TaTbMOCKOMHS, OTIPEAENICHNE aKCHATbHON JUTMHBI I71a3a U KOPHEAIbHOTO THCTEPe3Hca.

Pesyinbrarbl. JIOCTOBEPHBIC PA3IMYMS ONPEACIISIOTCS B MOKA3aTEISIX JHONTPUHHOCTH POTOBUILBL: 42,2 TUONTPUH Y HALMEHTOB C OCEBOIi
u 44,7 nuontpun ¢ pedpaxunonHoit muonuer (p<0,05), a Taxke MEXIy MAHEHTAMU ¢ pePPaKIHOHHON MHOMKEH U TPYIIOH KOHTPOJIS, B
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KOTOPOH IMONTPUHHOCTE poroBuisl cocrasmia 42,6 nuontpuu (p<0,05). OTMedaroTcst JOCTOBEPHbBIE pa3iMyKs B aKCHAJIBHOU JUIMHE Iv1a3a
MEXIy oceBOi U pedpakunonHoit Muonmend — 24,5+0,64 mm u 23,1+0,43 MM (p<0,05). locToBepHBIC pa3nudusi ¢ KOHTPOJIBHOM TPYNIION B
AKCHAJIbHOM JUIMHE OTMEUEeHbI TOJIBKO Ha Iazax ¢ oceBoi muomnuei 22,7+0,33 MM u 24,5+0,64 mm cootBercTBeHHO (p<0,05). KopHeanbHbIit
THCTEPE3NC JJOCTOBEPHO CHIDKEH Ha IIa3ax ¢ oceBoit 10 11,5 u ¢ pedpakumonnoii Muonueit 12,2, 4To HIDKe IOKa3aTeleil SMMETPOIINIECKIX
a3 KOHTpOJIbHOH Tpymmsl 13,7 (p<0,05). KopHeanbHbIN rECcTepe3uc UMeeT 00paTHYIO KOPPEISLIUIO OT aKCHATbHOW JUTHHEI TJ1a3a; Y MAIlluEeHTOB
¢ oceoit muonueii —r -0,32, p<0,05; ¢ pedpakiponHoit muomnueii — r -0,36, p<0,05. Koppensiims Mex 1y THONTPUIHHOCTHIO POrOBHUIIBI M aKCH-
aNpHOM JuMHOM Tia3a: r -0,53, p<0,05 Ha mazax ¢ oceBoil Muonwmeii u r -0,42, p<0,05 Ha ma3ax ¢ pepakunoHHON MuoHeH. CpaBHUTEIBHBII
aHaJIM3 He TTOKa3al Pa3Iniiid MeX/y KOPHEaIbHBIM IHCTEPE3NCOM, aKCHAIBHON ATMHOI M1a3a U c(hepruIecKuM KOMIIOHEHTOM MUOMHN.

BoIBoABI. Y MAIMEHTOB ¢ 0CEBOI 1 pepaKIIMOHHON MUOTIHEH cl1aboi CTeNICHN KOPHEAIbHBIN THCTEPE3UC CHIKEH B cpenHeM B 1,2 1 1,1 pasza
B CPAaBHEHHH C SMMETPOIIMYECCKIMU ITa3aMu. KopHeanbHBIN rHCTEpe3nc He 3aBIUCUT OT CHEPUUECKOTO KOMIIOHEHTA OIM30PYKOCTH, CHIYKACTCS

C yBEeIMYEHHEM aKCHaIbHOW JUTMHBI T1a3a B 82 % cirydaeB rmpu oceBoit U B 76 % ciydaes npH pedpakIMOHHON MUOMHUH.

Knrouesste cnosa: ouaznocmuxa, oemi, MUOnus.

3anopostcckuit meouyunckui ncypran. — 2016. — Ne 4 (97). — C. 55-58

R elevance. Among the factors influencing the occurrence
and development of myopia, violation of the strength
properties of the fibrous capsule is the leading one as well as
biometric features of postnatal development of the eyeball [1,2].
In this regard, interconnection of biomechanical and biometric
parameters of the eye has clinical significance for the diagnostics
and forecasting the development of myopic process. Evaluation
of these indicators in children and adolescents acquires special
significance, when refractogenesis is incomplete and there is a
necessity to differentiate its natural course against pathological
changes, peculiar to progression of myopia and development of
myopic complications in the eye fundus.

The literature describes various indicators and methods of
investigation of biomechanical properties of the eyeball. Thus,
we know the method of determining of biomechanical properties
of corneoscleral capsule of the eye in terms of acoustic density
of the sclera, which corresponds to the amplitude attenuation
of the echo signal reflected from the eye sclera. However, the
results of this technique are influenced by a number of factors:
rigidity, thickness and radius of cornea curvature, the volume of
the eyeball. Another technique that allows receiving uninterrupt-
ed dependence of the “stress-strain” in the local dosage load on
the analyzed portion of corneascleral capsule is uncomfortable
and difficult in pediatric practice [1].

Opportunities of investigation corneoscleral layer of the eye
in clinical diagnostic practice on the device of the analyzer of
biomechanical properties of the eye (Ocular Response Analyzer,
ORA, Reichert) are described in the literature [3,7]. This device
allows a contactless measure of corneal-compensated intraoc-
ular pressure and the pressure according to Goldman, and also
to evaluate some biomechanical characteristics that reflect the
visco-elastic properties of the corneal tissue: corneal hysteresis
and factor of resistance. At the same time, it is proved that the
data of ORA reflect biomechanical response to the impact of air
pulse not only of the cornea, but of the corneoscleral capsule in
general [3]. It was noted a diagnostic value of biomechanical
parameters of the cornea and sclera, investigated on ORA during
the excimer laser correction, for the diagnostics of keratoconus
and glaucoma [3,5,7]. Messages of researchers about the bio-
mechanical properties of the corneoscleral layer in patients with
various refractive errors, investigated on ORA, show a decrease
in corneal hysteresis and factor of resistance on myopic eyes
compared to hyperopic [4]. Data from other researchers show
that in myopic refraction of high degree there is a reduction of
corneal hysteresis [4,6,7].

Many studies have shown that myopia is associated with
changes in biometric parameters of the eye, among which
changing in axial length of the eyeball in children is one of
the reliable indicators of the progression of this disease and
their assessment is included into the algorithm of investiga-
tion [1,2].

Therefore, evaluation of the relationship between biomechan-
ical and biometric parameters of the eye in these categories of
patients requires an additional study. Evaluation of these indica-
tors in children with mild myopia acquires special significance,
when the probability of amplification of refraction is especially
high and ophthalmologists should be aimed at early detection
of risk groups of progression of myopia.

Aim of the research — to study the relationship of biometric
and biomechanical indicators of corneo-scleral capsule of the
eye in children with axial and refractive mild myopia.

Materials and methods

We examined 50 children (100 eyes) with mild myopia. Axi-
al myopia was diagnosed in 32 children (64 eyes), refractive
myopia — 18 (36 eyes). The control group included 16 children
without ophthalmic diseases (32 eyes). Visual acuity in children
with myopia was 1.0 with a correction. We performed a standard
eye examination, including visometry, automated refractometry
on the device “HUVITZ MRK-3100 Premium” before and after
the instillation of a solution of 1 % Cyclomedi, biomicroscopy
and ophthalmoscopy. In order to determine the axial length of
the eyeball we used biometric device IOL Master (Carl Zeiss,
Germany). Biomechanical index of corneo-scleral capsule of the
eyeball — the corneal hysteresis — CH (Mm Hg) was determined
on the analyzer of biomechanical properties of the cornea (Ocu-
lar Response Analyzer, ORA, Reichert, USA).

Statistical data processing has been done using the Statistica
for Windows 6.0 with a preliminary evaluation of the normality
of the distribution in a number of variations. At normal distri-
bution data were presented in the format M+, where M — the
average value, § — standard quadratic deviation. In the absence
of normal distribution the data were described as a median and
50 % inter percentile range in the form of Me (X25; X75), where
Me —median, X25 —25 th percentile, X75 — 75 th percentile. To
evaluate the differences in the two groups, obeying the normal
distribution of a number of variations, we used Student’s t-test.
In the absence of a normal distribution of the variables in the
test samples we used the nonparametric Mann-Whitney test.
Differences were considered significant at p<0.05.

To evaluate the differences in the two groups we used the
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Student’s t-test with a preliminary evaluation of the normality
of the distribution in a number of variations. In the absence of
a normal distribution of the values in the test samples we used
the nonparametric Mann-Whitney criterion. Differences were
considered significant at p <0.05.

Results

Indicators of visual acuity without optical correction and
spherical component are shown in 7able 1. It is evident that
these figures do not differ significantly between patients with
an axial and refractive myopia. Significant differences were
determined in the indicators of dioptric power of the cornea:
42.2 dpt in patients with axial and 44.7 dpt with refractive my-
opia (p<0.05). This indicator also has a significant difference
between patients with refractive myopia and the control group,
in which the diopter power of cornea was 42.6 dpt (p<0.05).
There are also significant differences in the indicators of the
axial length of eyes between axial and refractive myopia —
24.54£0.64 mm and 23.1+0.43 mm (p<0.05). Significant dif-
ference with the control group in the axial length marked only
in eyes with axial myopia 22.7+0.33 mm and 24.5+0.64 mm,
respectively (p<0.05). CH indicator determined significantly
reduced on eyes with both the axial and refractive myopia.
but in varying degrees: with axial myopia up to 11.5 and 12.2
in eyes with refractive myopia. which was significantly lower
than in the indicators of emmetropic eyes of the control group

13.7 (p<0.05).
Table 1

Indicators of the state of the visual analyzer in children
with axial and refractive mild myopia

. . Refractive
Indicator AX|aI_myop|a myopia Contrc_)l group
(n=64) (n=36) (n=32)
Visual acuity 0.22:0.15* | 0.26£0.15* | 0.99+0.01*
without correction
Spherical component " * *
of refraction, dpt -1.62+0.85 -1.55+0.76* | +0.28+0.24
Diopter power 42.2 44.7 42.6
of cornea, dpt (42.0; 42.5) « | (44.0; 46.2)* | (42.2;43.2)*
. 1.5 12.2 13.7
Comeal hysteresis | 10 8. 12 3 | (11.2; 13.9)* | (12.8; 14.1)*
Axial length *y *o *
of the eye, mm 24.5+0.64 23.1+0.43 22.7+0.33

Notes: * — statistically significant difference with control group
(p<0.05); » — statistically significant differences between axial and
refractive myopia (p <0.05).

Further evaluation of the relationship between the studied
indicators in patients with axial and refractive myopia showed

that CH is inversely related to the axial length of the eyeball:
in patients with axial myopia: the correlation coefficient was:
r -0.32, p<0.05; with refractive myopia r -0.36, p<0.05. In
addition, we revealed correlation between diopter power of
cornea and axial length of the eyeball, which was: r -0.53,
p<0.05 in eyes with axial myopia and r -0.42, p<0.05 in eyes
with refractive myopia. Comparative analysis showed no
significant differences between the CH and the axial length
of the eye and the spherical component of myopia. Reducing
of corneal hysteresis in children with mild myopia, compared
with the control group of healthy children, and also revealed
correlation of this parameter with the axial length of the eye-
ball in myopia in pediatric practice may indicate a change in
the strength properties of the fibrous capsule of the eye as a
whole. This is consistent with the data of other researchers
who have established the decrease of corneal hysteresis in
myopic eyes compared with hypermetropic eyes and also in
the eyes of patients with high myopia [4]. And also with the
data obtained by Z. Jiang and coauthors, who have established
a positive correlation between corneal hysteresis and refraction
in myopia [6].

From our results it is evident that the decrease of strength
properties of corneoscleral capsule of the eye doesn’t depend
on the type of myopia and occurs both in the eyes with axial and
refractive myopia, i.e. it does not depend on the type of myopia.
Significant differences between the average values of corneal
hysteresis in patients with myopia of different types from the
children with emmetropia have practical value for early predic-
tion of progressive course of myopia in children.

Conclusions

1. In patients with axial and refractive mild myopia we
determined reduction of corneal hysteresis compared to the
emmetropic eyes on average in 1.2 and 1.1 times, respectively.

2. Corneal hysteresis is independent of spherical component
of myopia and decreases with increasing of axial length of the
eye in 82 % of cases with axial myopia and in 76 % of cases
with refractive myopia.

3. The relationship between biomechanical and biometric
indicators is informative evaluation in predicting the course of
myopic process in children with mild myopia regardless of the
type of myopia.

Prospects for further research. It is advisable to conduct the
dynamic control on changes of biometric and biomechanical
parameters during the observation of patients with mild myopia
and the formation of the risk groups of progression of myopia.

Conflicts of Interest: authors have no conflict of interest to
declare.
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