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The study analyses changes in intraocular pressure (IOP) and corneal biomechanical properties in the late post-
operative period after refractive surgery for myopia and myopic astigmatism. It also studied the relationship be-
tween IOP level, corneal structural changes, and long-term functional outcomes.

After operations such as FEMTO-LASIK and RELEX SMILE, corneal thickness significantly reduces, affecting its
biomechanical stability. Reduced corneal thickness and changes in corneal stiffness can cause inaccuracies in IOP
measurement by standard methods, which is an important factor in diagnosis. The study found that postoperative
IOP fluctuations are associated with individual corneal characteristics, the degree of refractive correction, and the
type of surgery performed.

The results emphasize the need to use adapted methods for assessing IOP and corneal biomechanical parameters
after refractive interventions. This allows for increased efficiency before choosing a method of laser correction and
monitoring the patients’ condition. The study emphasizes the need for an individualized approach to patients, taking

into account changes in corneal biomechanics, to ensure long-term successful results of surgical treatment.

Key words: myopia, myopic astigmatism, intraocular pressure, biomechanical properties of the cornea, refractive
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Connection of the publication with planned research
work.

This article is an integral part of the research work of
the Department of Ophthalmology of the ZSMFU: “Psy-
cho-emotional, functional and morphological changes in
the body during conservative, surgical and laser treat-
ment of pathology of the anterior and posterior eye”
(state registration number 0119U100936).

Introduction.

In many countries of the world, there is a significant
increase in the prevalence of myopia and myopic astig-
matism, especially among young people. For example, in
Europe, nearly 80-90% of adolescents have myopia, mak-
ing laser vision correction increasingly relevant [1]. Many
people seek ways to improve their quality of life without
wearing glasses or contact lenses. This stimulates demand
for effective vision correction methods, including laser
technology. Laser vision correction is one of the most
popular and effective methods of correcting refractive er-
rors such as myopia and astigmatism. In recent decades,
there have been significant changes in laser technology
for refractive surgery using excimer and femtosecond la-
sers. New correction methods, such as SMILE (Small Inci-
sion Lenticule Extraction) and femtosecond LASIK (FEM-
TO-LASIK), provide more accurate and safer results with
minimal risk of complications and a faster recovery peri-
od. However, these surgeries are performed using differ-
ent vacuum parameters, which leads to a hydrodynamic
response of the eye, and other surgical techniques on the
cornea have different effects on changes in the corneal
stiffness. These changes can be critical for the long-term
prognosis of visual stability and minimizing the risk of
complications.

Most authors recognize that changes in the biome-
chanical properties of the cornea, particularly a decrease
in its strength and elasticity, are one of the key problems
that arise after laser vision correction [2], so the relevance

of studying these changes has remained important for de-
cades.

Current research is focused on improving methods for
assessing biomechanical changes in the cornea after laser
vision correction. One of the most commonly used tools
for this purpose is a biomechanical analyzer, such as the
Ocular Response Analyzer (ORA), which allows the assess-
ment of the elastic properties of the cornea and other
mechanical characteristics that are important for under-
standing changes after laser surgery. ORA provides infor-
mation on the corneal hysteresis coefficient and corneal
stiffness, which are key parameters for determining the
biomechanical stability of the cornea [3, 4, 5]. Previous
studies have shown that changes in key parameters char-
acterizing corneal strength (CH) vary after refractive sur-
gery depending on the chosen method of correction [6].

We have previously studied the dynamics of changes
in IOP and corneal stiffness coefficient in the early postop-
erative period (within a month) after refractive interven-
tions. One month after the operation, the CRF (corneal
resistance factor) and corneal hysteresis (CH) changed
more when using the RELEX SMILE technique. Their defi-
cit in eyes operated with this method averaged 28.5% and
19.8%, respectively, compared to 17.4% and 9.1%, in eyes
operated with the FEMTO-LASIK method (difference is
significant, p<0.05) [7]. However, for a comprehensive as-
sessment of the risks associated with a weakening of the
strength characteristics of the corneoscleral membrane, it
is of interest to further study changes in these parameters
in the later postoperative period, which was the subject
of this study.

The aim of the study.

To improve the quality of monitoring and management
of the postoperative period in refractive surgery of myopia
and myopic astigmatism by studying the dynamics of IOP
fluctuations, corneal hysteresis and corneal resistance
factor.
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Object and research methods.

The results of surgical treatment of 60 patients
(120 eyes) with mild to moderate myopia and myopic
astigmatism who underwent vision correction with RELEX
SMILE, FEMTO-LASIK and LASEK methods in the clinic of
modern ophthalmology “VISUS” (Zaporizhzhia), which is
the clinical base of the Department of Ophthalmology
of Zaporizhzhia State Medical and Pharmaceutical
University, were analyzed. The study was conducted using
the principles of the Helsinki Declaration of Human Rights,
the Council of Europe Convention on Human Rights and
Biomedicine, and the provisions of the relevant laws of
Ukraine. The Local Ethics Committee approved the study
protocol for all participants.

The study’s inclusion criteria were myopia up to -6 D,
myopic astigmatism up to -4.0 D, corneal thickness >500
microns, informed consent to laser vision correction, and
participation in the study.

The exclusion criteria were: minimum central corneal
thickness of less than 500 microns; metabolic disorders,
thyroid diseases; acute and chronic inflammatory eye dis-
eases, glaucoma, cataracts; previous refractive surgery.

The patients included 26 men (44%) and 34 women
(56%) aged 19 to 38 years (mean age 27.28+1.08). All pa-
tients underwent standard ophthalmologic examinations
(visometry, autorefractometry, biomicroscopy, direct oph-
thalmoscopy, perimetry) and refractive diagnostics, which
included assessment of corneal biomechanical properties
and measurement of intraocular pressure (IOP), (Ocu-
lar Response Analyzer (ORA) manufactured by Reichert,
USA), keratotopography with pachymetry using the Orb-
scan llz diagnostic device, (Bausch & Lomb Incorporated,
USA), optical coherence tomography of the anterior seg-
ment of the eye (Visante OCT, Karl Zeiss Mediatec, Ger-
many), optical biometry with the I0L Master 700 optical
biometer (Karl Zeiss Mediatec, Germany). Femtosecond
interventions were performed using a Visumax laser (Carl
Zeiss Mediatec, Germany). The excimer laser part of the
FEMTO-LASIK and LASEK correction was performed using
an Allegretto Wave Light EX 500 laser (Alcon, USA). The
refractive outcome, intraocular pressure, corneal hyster-
esis (CH) and corneal resistance factor (CRF) were evalu-
ated before surgery, 1 month, 6 months and 1 year after
surgery.

The study patients were divided into 3 groups
depending on the chosen method of

The standard postoperative care included topical
administration of steroidal anti-inflammatory drugs,
antibacterial drugs, and sodium hyaluronate (0.15%) as
eye drops.

Statistical processing of the data was performed by
calculating the arithmetic mean of the variation series
(M) and its standard error (m). To compare quantitative
values in paired series, the Student’s t-test was used
with a preliminary assessment of the normality of the
distribution in the variation series. The nonparametric
Mann-Whitney test was used in the absence of a normal
distribution of values in the studied samples. Differences
were considered significant at p<0.05. The material
was systematized, and the results of the calculations
were presented using the statistical software package
“Microsoft Excel 2017” and “Statistica® for Windows
10.0” (Stat Soft Inc.).

Research results and their discussion.

The analysis of the study results showed that the
groups studied before the surgical intervention were
comparable in gender and age, uncorrected and corrected
visual acuity and refraction. After the refractive surgery,
uncorrected visual acuity increased significantly and
after 1 month was 0.96+0.01D in group 1 (RELEX SMILE),
0.96+0.010D in group 2 (FEMTO-LASIK) and 0.72+0.004D
in group 3 (LASEK). The difference in uncorrected visual
acuity was significantly different between the indices of
the third group compared to those of groups 1 and 2,
p<0.05. The groups 1 and 2 index did not differ significantly
between them, p>0.05). During the year of observation,
uncorrected visual acuity in all three groups remained at
the same level (fig.).

Next, we studied changes in intraocular pressure and
corneal biomechanical characteristics in the operated
eyes. The results obtained with the help of the corneal
biomechanical properties (ORA) analyser allowed us to
assess the change in such parameters as corneal hysteresis
and corneal resistance factor (table).

There was a significant decrease in Goldman IOP 1
month after surgery in group 1 by 35.6% (from 14.6+0.4
mmHg to 9.4+0.3 mmHg (p<0.05)). These indicators are
almost restored after 6 months and after 1 year of follow-
up (10.8+0.6 and 11.7+0.7 mmHg, respectively).

A slightly smaller decrease in IOP 1 month after sur-
gery was observed in the eyes of the 2nd group, where
the correction was performed using the FEMTO-LASIK

refractive error correction. The first
group consisted of 25 patients (50 eyes)
who underwent vision correction using
the RELEX SMILE method. Among them,
25 (50%) had mild myopia, and 25 (50%)
had moderate myopia. The second
group included 15 patients (30 eyes)
who underwent vision correction using
the FEMTO-LASIK method. Among them,
15 eyes (50%) had mild myopia, and
15 eyes (50%) had moderate myopia.
The third group included 20 patients
(40 eyes) who underwent LASIK vision
correction. Among them, 20 eyes (50%)
had mild myopia and 20 eyes (50%) had
moderate myopia. All three groups were
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comparable in terms of age, gender and
myopia.

Figure — Uncorrected visual acuity in eyes with myopia and myopic astigmatism before
and after refractive surgery with RELEX SMILE, FEMTO-LASIK and LASEK.
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Table — Dynamics of intraocular pressure, corneal hysteresis and corneal resistance factor in eyes with
myopia and myopic astigmatism before and after refractive surgery using the RELEX SMILE, FEMTO-LASIK
and LASEK methods (Mtm)

Period of observation Before operation 1 month after 6 months after 12 months after

Observation groups, indicators SlEny SRRy SUAEE

1 group (ReLEx SMILE), n=50 14,610,4 9,4+0,6* 10,8+0,6* 11,7+0,7*
IOP accordingto |, . 0\ (FEMTO-LASIK), n=30 15,520,6 12,8+0,7* 12,4+0,3* 12,740,2*
Goldman (mmHg)

3 group (LASEK), n=30 14,5+0,3 13,810,3 13,910,2 14,1+0,5

1 group (ReLEx SMILE), n=50 14,510,7 13,510,7 13,1+0,7 11,7+0,8
Corneal-
compensated IOP | 2 group (FEMTO-LASIK), n=30 15,5+0,6 13,940,5 13,1+0,4 11,1+0,6*
(mm Hg)

3 group (LASEK), n=30 14,9+0,3 13,9+0,8 14,5+0,4 14,5+0,3

1 group (ReLEx SMILE), n=50 11,05+0,3 7,8+0,3 8,1+0,2 8,89+0,4
CRP 2 group (FEMTO-LASIK), n=30 11,6%0,2 8,5+0,4 8,810,8 9,1+0,6

3 group (LASEK), n=30 10,6%1,12 9,7t0,4 10,310,1 9,8+0,3

1 group (ReLEx SMILE), n=50 11,4+0,2 8,1+0,9 8,810,3 9,410,4
CH (mmHg) 2 group (FEMTO-LASIK), n=30 11,5+0,3 9,7+0,3 9,5+0,8 9,1+0,6

3 group (LASEK), n=30 10,3+0,9 9,0+0,2 9,7+0,7 9,8+0,2

Notes: *significant difference (p<0.05) between these indicators compared to the corresponding values before surgery.

method. Intraocular pressure in the eyes of this group
decreased by 17.4% (from 15.5+0.6 mmHg to 12.8+0.8
mmHg (p<0.05)); after 6 months and 1 year of observa-
tion, these indicators remained stable at the same level
— 12.440.3 mmHg and 12.7+0.2 mmHg, respectively. A
somewhat different dynamics of IOP was observed in the
3rd observation group, where the correction was per-
formed using the LASEK method. In the eyes of this group,
a slight decrease in IOP was noted only in the first month
of observation by 9.3% (from 14.5+0.3 mmHg to 13.8+0.3
mmHg (p>0.05)). After 6 months, IOP in these eyes almost
recovered and amounted to 13.9+0.2 mmHg, and after a
year — 14.1+0.5 mmHg (the difference is not significant
compared to baseline, p>0.05).

The same dynamics is observed in the analysis of cor-
neal-compensated intraocular pressure indicators (table).
Against the background of a decrease in IOP in all oper-
ated eyes, regardless of the correction method, corneal
strength indicators also decrease. Thus, the corneal re-
sistance factor (CRF) index decreased by 29.4% (from
11.05+0.3 to 7.8+0.3) in group 1 after 1 month, and by
26.7% (from 11.6+0.2 to 8.5+0.4) in group 2. The smallest
decrease in CRF index was observed in group 3 — by 9.2%
(from 10.641.1 to 9.740.4, p>0.05). Subsequently, a mod-
erate recovery of these indicators is observed, however,
their deficit remains in the first and second observation
groups 6 months and a year after surgery. Only in the 3rd
group did the corneal resistance factor (CRF) index almost
recover after 1 year and was 9.8+0.3 versus 10.6+0.5 be-
fore surgery (p>0.05 compared to baseline data).

The corneal hysteresis (CH) index, which most charac-
terizes the influence of external factors on the change in
the strength properties of the cornea, also tends to de-
crease after refractive surgery, especially in the 1st and
2nd observation groups. After 1 year, the CH index is
17.5% lower than its initial value in eyes operated by the
RELEX SMILE method and 20.8% lower than its initial value
in eyes operated by the FEMTO-LASIK method (p<0.05). In

eyes operated by the LASEK method, a decrease in CH was
recorded by only 9.2% (P>0.05).

With the development of femtolaser refractive sur-
gery, the RELEX SMILE method is gaining the greatest
popularity, which is considered the least invasive proce-
dure compared to other laser correction methods, since
it does not require the formation of a corneal flap, which
contributes to the maximum preservation of the innerva-
tion of the cornea. At the same time, refractive surgeons
often use other methods, such as FEMTO-LASIK and
LASEK. Many studies in the ophthalmological literature
are devoted to these correction methods [8, 9], but they
most often concern direct refractive results. At the same
time, when using various methods to change the curva-
ture of the cornea, its thinning always occurs, accompa-
nied by changes in intraocular pressure indicators and a
decrease in the elastic-elastic properties of the cornea. In
addition, various physical factors are used in the process
of performing refractive interventions, such as the effect
of vacuum in RELEX SMILE and FEMTO-LASIK, heating and
evaporation in FEMTO-LASIK and LASEK, which also affect
IOP and the strength characteristics of the cornea.

Our studies have shown that the least impact on IOP
occurs when using LASEK technology. In eyes operated
on with this method, IOP reduction in the early postop-
erative period occurred only by 9.3%, while where fem-
tolaser technologies were used, intraocular pressure de-
creased most significantly — by 35.6% with RELEX SMILE
and 17.4% with FEMTO-LASIK technology. Comparing the
results obtained, it can be assumed that IOP changes are
most affected by the time when the eye is under vacuum,
which can cause microcirculatory disorders that lead to a
decrease in IOP. Thus, when the LASEK vacuum is not used
and IOP changes are minimal, the FEMTO-LASIK vacuum
is used only for the stage of corneal flap cutting, and the
time of its application is approximately 2 times less than
with RELEX SMILE technology. Accordingly, the IOP reduc-
tion rates are almost 2 times lower.
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Analyzing the indicators of the strength properties of
the cornea, it was found that they also suffer the least
when using LASEK technology. Thus, the decrease in the
corneal hysteresis and CRF indicators occurred by 9.2% in
eyes operated on by this method. The use of RELEX SMILE
and FEMTO-LASIK technologies is accompanied by a more
significant decrease in these indicators. Thus, the value
of corneal hysteresis (CH) decreased by 28.9% and even
after a year of observation, its deficit was 17.5% in eyes
operated on by the ReLEX SMILE method and 20.8% in
eyes operated on by the FEMTO-LASIK method (p<0.05).
The same dynamics is observed in the corneal resistance
factor (CRF) indicators — a decrease of 29.4% when using
RELEX SMILE and 26.7% when using FEMTO-LASIK. Over
the year, the deficit in CRP values decreases slightly and
amounts to 19.5% and 21.6%, respectively, for RELEX
SMILE and FEMTO-LASIK.

It should be noted that a meta-analysis published in
BMC Ophthalmology [10] reported that CH scores re-
mained relatively stable over 3 years after RELEX SMILE
compared to LASEK and FEMTO-LASIK. The authors at-
tributed this to the fact that SMILE preserves a more sig-
nificant portion of the corneal stroma, which minimizes
changes in its biomechanics. However, our data suggest
substantial changes in corneal resistance scores with
RELEX SMILE in the early postoperative period compared
to FEMTO-LASIK and LASEK, but with a faster recovery
than FEMTO-LASIK.

Thus, our study results are consistent with the data of
Yu M., Chen M. and Dai J., published in Graefe’s Archive
for Clinical and Experimental Ophthalmology. The authors
showed that 3 months after FEMTO-LASIK, a significant
decrease in both CH and CRF is observed. However, the
indicators stabilise by the end of the 3-year observation
period, although they remain lower than preoperative
values [11]. At the same time, we obtained data on the
slightest effect of LASEK technology on CH and CRF indica-
tors, which contradicts the data of Guo H., Hosseini-Mogh-
addam S.M. and Hodge W., who claimed that LASEK also
causes significant changes in corneal biomechanics, since
this procedure removes part of the epithelium, which re-
duces the structural stability of the cornea [10]. Perhaps
these contradictions are related to the observation peri-
od, since our study provides data that were measured one
month after surgery, i.e. after the completion of corneal
epithelialization.

Thus, our research and analysis of literature data indi-
cate that the main refractive techniques used at the pres-
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ent stage allow to achieve a significant improvement in
visual functions without additional correction, however,
methods performed using the effect of vacuum on the
eye, such as FEMTO-LASIK and RELEX SMILE, can affect in-
traocular pressure in the early postoperative period. Also,
all refractive interventions reduce the strength character-
istics of the cornea due to the loss of part of its stroma.
However, these disadvantages are not critical and achiev-
ing high visual functions contributes to the widespread
implementation of these techniques in clinical practice.

Conclusions.

1. Refractive surgery using LASEK, FEMTO-LASIK and
RELEX SMILE methods is accompanied by a decrease in
intraocular pressure in the early postoperative period by
9.3%, 17.4% and 35.6%, respectively, which may be asso-
ciated with corneal thinning. The most significant changes
in IOP with FEMTO-LASIK and RELEX SMILE may be due to
the additional effect of vacuum on the eye when using a
vacuum ring.

2. Regardless of the method of refractive interven-
tions used in the surgical treatment of myopia and myo-
pic astigmatism, in the early postoperative period, there
is a slight loss of corneal strength characteristics, which is
manifested in a decrease in the indicators of choral hys-
teresis (CH) and corneal resistance factor (CRF) by 9.2%
with LASEK, by 28.9% with the RELEX SMILE technique
and by 20.8% with FEMTO-LASIK.

3. Analysis of the long-term results of refractive inter-
ventions indicates a faster recovery of choral hysteresis
indicators with the RELEX SMILE technique compared to
FEMTO-LASIK. Thus, after a year of observation, the defi-
cit of this indicator with RELEX SMILE was 19.5% versus
21.6% with FEMTO-LASIK.

Prospects for further research.

A promising direction is to study the mechanisms of
IOP fluctuations and their impact on the stability of the
refractive effect many years after surgery. This will allow
us to understand how long-term I0P changes can affect
myopia progression.

Further research should establish a correlation be-
tween changes in corneal stiffness, its elasticity and the
risk of developing complications such as keratectasia or
regression of the refractive effect.

A promising direction is to study the impact of the ini-
tial biomechanical parameters of the cornea on the choice
of refractive surgery technique (LASIK, FEMTO-LASIK,
RELEX SMILE, etc.). This will allow us to personalize treat-
ment and reduce the risks of undesirable consequences.

KO/IMBAHHA BHYTPILLHBOOYHOIO TUCKY TA 3MIHU BIOMEXAHIYHUX
BNIACTUBOCTEW POTIBKU B MNISBHbOMY I'IICI'IFIOI'IEPALI,IIZHOMV AEPIOAI NICNA
PE®PAKLIMHOI XIPYPTIT MIONIT TA MIONIYHOTO ACTUTMATU3MY
3anopi3bKuit aepkaBHUii meguko-dpapmaLeBTUUHMNI YHIBepcuTeT (M. 3anopixK:ka, YKpaiHa)
Doroshenkovisus@gmail.com

ZlocnidneHHa npuceayeHo aHani3y 3MiH 8HympiwHb004Ho20 mucKy (BOT) ma GiomexaHiyHux enacmugocmeli
poezisKu 8 ni3HbOMY nicnsonepayiliHomy nepiodi nicaa pegpakyitiHoi xipypeaii mionii ma mioniyHo20 acmuamamu3smy.
BusueHo 3anexcHicme mixc pisHem BOT, cmpykmypHUMU 3MiHaMU Po2ieKU ma 00820mMpusanum PyHKYiOHAAbHUM
pe3ynbmamom.
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Micna onepayili makux ak FEMTO-LASIK i RELEX SMILE, 8iobyeaembcsl 3Ha4YHe 3MeHWEeHHA MOBUWUHU pOo2isKuU,
W0 8rausae Ha it biomexaHiyHy cmabinbHiCMb. 3HUMEHHS PO2iBKOBOT MOBUWUHU Ma 3MiHU iT ¥ OpCMKOCMi MOXC(ymb
CAPUYUHAMU Hemo4YyHocmi y eumiptogaHHi BOT cmaHOapmHUMU MemoOoamu, W0 € BAMAUBUM (hAKMOPOM Yy
diaeHocmuyi. B 0ocnidxceHHi ecmaHosneHo, wo nicadonepayiliHi konusaHHA BOT noe'a3aHi 3 iHOugidyanbHUMU
0cobusoCMAMU po2i6KU, cmyneHemM 8urnpassneHHA pe@paxkuii ma munom npoeedeHoi onepayii.

OmpumaHi pe3ysismamu nidKpecaoms HeobxiOHiCmb 8UKOPUCMAHHA a0anmosaHux memodis ouiHku BOT
i GiomexaHiyHux napamempie pozieku nicasa pegpakuiliHux empyvaHs. Lle 00380a5€ nidsuwumu eghekmueHicmeo
0o subopy memody nasepHoi Kopekuyii ma MoHimopuHay cmaHy nauieHmie. [ocnidxceHHs aKuyeHmye ysazy Ha
HeobxioHocmi iHOuBIOyaanbHO20 Nidxo00y 00 fnauieHmis, 8PAX0BYHOYU 3MiHU bioMexaHiKu po2ieKu 018 3a6e3neyeHHs

00820mMpu8BanuUX ycrnilWHUX pe3ysbmamis XipypaiyHo20 NiKy8aHHS.

Knw4oei cnoea: mionis, mioniyHuli acmuemamusm, 8HymMpiwHb004YHUl muck, 6iomexaHiyHi enacmusocmi
pozieKu, pepppakuiliHa xipypeid, FEMTO-LASIK, RELEX SMILE, LASEK.

38’A30K nyb6niKauii 3 n1aHOBMMM HAyKOBO-AOCAIL-
HUMU poboTamu.

JaHa cTatTa € CKNagoBOK YACTMHOK HAyKOBO-40-
cniaHnubkoi pobotn Kadeppu odranbmonorii 34MOY:
«lNcuxo-emoUiriHi, ¢yHKUiOHaNbHI Ta MoOpQONOriyHi
3MiHW OpraHiaMy npu KOHCEPBATUBHOMY, XipypridyHO-
My Ta Jla3epHOMY JiKyBaHHI naTonorii nepeaHbOro
Ta 3a4HbOro BiAAinie oka» (Homep aepxkpeecTpauii
0119U100936).

Bcryn.

Y 6araTbox KpaiHax CBiTYy CMOCTEpiraeTbCs 3HaYHe
36iNblUEHHA NOLWMPEHOCTI Mionii Ta mioniyHoro acTur-
MaTu3amy, ocobnunBo cepeg monogi. Hanpuknag, y €spo-
ni maiixke 80-90% nianiTKiB MatoTb Mionito, Wo pobuTtb
Nla3epHy KOpeKLito 30py Bce Hinblw aKTyanbHow [1].
barato ntogei WykKaTb cnocobu noninweHHA AKOCTI
XUTTA 6€3 BUKOPUCTAHHA OKYNAPIB UM KOHTAKTHUX NiH3.
Lle ctumynioe nonut Ha edeKTUBHI MeToau Kopekuii
30py, 30Kpema nasepHi TexHonorii. JlazepHa KopeKuia
30pYy € OAHIED 3 HAMNONYNAPHIWMX Ta HanepeKTUBHI-
WNX MeToAiB KopeKLii peppakuiiHUX aHOMaNiin, Taknx
AK MioniA Ta aCTUrMaTM3M. 3a OCTaHHI AeCATUANITTA BiA-
6yn1ca 3HaYHI 3MiHKW B Na3epHUX TEXHONOrIA pedpaKLin-
HOI Xipyprii 3 BUKOPUCTAHHAM eKCMMepHUX Ta bemToce-
KYHAHWX na3epis. HoBi meToam KopekLuii , Taki Ak SMILE
(Small Incision Lenticule Extraction) Ta ¢emToceKyHza-
Hu LASIK (FEMTO-LASIK), 3a6e3neyytoTb 6ibLL TOYHI Ta
6e3neyHi pesynbTati 3 MiHIMaNIbHUM PU3UMKOM YCKAaa-
HEeHb i WBMALWMM nepiogom BigHoBAeHHA. OgHaK, BUKO-
HaHHA UMX onepaLiii NPOTIKaE i3 3aCTOCYBAHHAM Pi3HUX
napameTpiB Bakyymy, L0 NPU3BOAMUTL A0 riApoANHAMIY-
HOI BigNOBIAi OKa, a pi3Ha TEXHiKa XipypriYyHOro BNaMBy
Ha POriBKY MO Pi3HOMY BM/IMBAE HA 3MiHW MOKA3HUKIB
pUrigHOCTi KOPHeocKepanbHOi 060N0HKM OKa. Lli 3miHK
MOXKYTb OYTU KPUTUYHUMMK ANA AOBrOTPUBANOFO MpPO-
rHO3Y CTabiNbHOCTI 30py Ta A/1A MiHiMi3aL,ii pu3KMKis pos-
BUTKY YCKNAAHEHb.

BiNblwicTb aBTOPIB BU3HAlOTb, L0 3MiHa biomexaHiy-
HWX BNIAaCTUBOCTEN POTiBKM, 30KPEeMa 3HUXKEHHA T miL-
HOCTi Ta €M1aCTUYHOCTI € OAHIEID 3 KAOUYOBUX Npobrem,
LLLO BUHWMKAE Micna NasepHoi KopekLuii 3opy [2], Tomy ak-
TYaNbHICTb BUBYEHHSA LMX 3MiH 3a/IMLLAETLCA BaXKINBOIO
BXKE NPOTATrOM AEeCATUNITb.

Cy4yacHi gocnigeHHAa B LLbOMY HanpAamKy 3ocepe-
OXEeHi Ha BAOCKOHaNEHHi MeToAiB OUiHKM BiomexaHiy-
HUX 3MiH POTiBKM Nicna na3epHOi Kopekuii 3opy. OgHMM 3
HalbiNbLW NOWNPEHNX IHCTPYMEHTIB ANA LbOoro € 6iome-
XaHiYHi aHanisaTopwm, Taki AK Ocular Response Analyzer
(ORA), aKMIA f,O3BONSAE OLHUTU NPYKHI BAAaCTUBOCTI pO-
riBKM Ta iHWI MeXaHiYHi XapaKTepPUCTUKM, AIKI BaxKAMBI
ONA PO3YMiIHHA 3MiH nicna nasepHoi xipyprii. ORA Hagae
iHpopmaujto npo KoedilieHT ricTepesncy poriBkM Ta

il pUrigHICTb, WO € KAOYOBMMM NapameTpamun ANA BU-
3HauYeHHs biomexaHiyHoi cTabinbHOCTI poriBku [3, 4, 5].
MpoBeaeHi paHiwe AOCNIAKEHHA MOKa3aau, WO 3MiHU
KNHOYOBUX MapameTpiB, WO XapaKTepu3ylTb MILHICTb
porieku (KI) pisHaTbea nicna pedpakuiiHMx onepadili B
3a/1eXKHOCTI Big obpaHoro cnocoby Kopekduii [6].

Hamu paHiwe 6yno BuBYeHO gMHamiky 3amiH BOT Ta
KoediLLiEHT pUrigHOCTI POriBKM B paHHbOMY Micasonepa-
LiiHomy nepiogi (NpoTArom micaus) nicna NpoBeseHHn
pedpaKLiliHMX BTpyYaHb. byso BCTaHOBAEHO, WO Yepes
Mmicsaub nicna onepauii NnokasHukKM ®PP (dakTop pesuc-
TEHTHOCTI POriBKM) Ta KopHeasbHoro rictepesicy (Kr)
Ginblue 3MiHIOOTLCSA NPU BUKOPUCTaHHI MeToanKu RELEX
SMILE. Ix gediunT Ha o4yax, NPOONepoBaHMX JaHNM Me-
TOAOM B cepeaHboMy CKnaaas 28,5% 1a 19,8% sianosig-
HO npoTtn 17,4% Ta 9,1% BignosigHO Ha o4yax, npoone-
poBaHux metogom FEMTO-LASIK(pisHMUA AoCTOBipHa,
p<0,05) [7]. OagHaK, ANA KOMMAEKCHOI OLiHKM PU3KKIB,
NnoB’A3aHKUX i3 NOCNabAEHHAM MiLHICHUX XapaKTepPUCTUK
KOpHeOoCK/iepanbHOi 060/10HKM OKa, NPeACTaBNAE iHTe-
pec noaanblue BMBYEHHA 3MiH Ha3BaHWX NapameTpis
B binbl nisHbOMY nicasonepauiitHoMmy nepiogi, Wwo n
CTaz0 NpegMeTOM AAHOTO AOCNIAXKEHHA.

Merta gocnigKeHHs.

MigBULLLEHHA AKOCTI MOHITOPUHIY Ta BeAEeHHA nicns-
onepaduitHoro nepiogy npu pedpakuinHin xipyprii mionii
Ta MiOMiYHOro aCTUrMaTM3My Ha OCHOBi BUBYEHHA AMHa-
MiKn KonmsaHb BOT, NOKa3HMKIB pOriBKOBOrO rictepesu-
cy Ta GaKTOpy Pe3nCTEHTHOCTI POTiBKU.

06’eKT i meTOAMU AoCNigKEHHSA.

MpoaHani3oBaHO pe3ynbTaT OMNEPaTUBHOrO JiKy-
BaHHA 60 naujieHTiB (120 oyeit) 3 mionieto cnabkoro Ta ce-
peaHbOro CTyneHA Ta MiONIYHUM aCTUTMATU3MOM, AKUM
b6yna BUKOHAHa KopekLis 30py metogamu RELEX SMILE,
FEMTO-LASIK Ta LASEK y KniHiui cy4acHoi odTtanbmo-
norii «BI3YC» (M. 3anopixKKa), Wo € KaiHiyHoto 6asoro
Kadbeapw odTanbmonorii 3anopisbKoro AepKaBHOro me-
ANKo-dapMaueBTUYHOTO yHiBepcuTeTy. JocnigkeHHs
npoBOAMAOCA 3rigHO 3 NpUHUMNamm lenbCiHCbKOi ae-
KNapaLii OXOpoHM Npas NOANHU, KOHBEHUL,T Pagn €Bpo-
N1 NPo Npasa NOAUHN | BiomeaMLMHY Ta NONOKEHHAM
Bi4NOBIAHMX 3aKOHIB YKpaiHW. [TpOTOKON J0CNiAXKeHHA
norogeHo JIoOKabHUM eTUYHUM KOMITETOM ANA BCiX,
XTO 6paB yyacTb.

Kputepiamu BKNOYEHHA B AOCAIAMKEHHA Byan: Ha-
ABHICTb Mionii Ao -6 ANTP, MiONIYHOrO aCTUrMaTU3My 4,0
-4.0 gnTp; TOBLWMHA poriBkM >500 MK, npoiHpopMmoBaHa
3roga Ha NPOBeEAEHHA Na3epPHOI KopeKL,ii 30py Ta y4yacTb
Y BOCNIOXKEHHI.

Kputepiamu BUKAOYEHHA — MiHIMaAbHa LeHTpanbHa
TOBWMHA poriBkM meHwe 500 mMK; meTaboniyHi nopy-
LUEHHS, 3aXBOPIOBAHHSA WMTONOAiIGHOT 3a1031; rocTpi Ta
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XPOHIiYHi 3aMa/ibHi 3aXBOPIOBaHHSA OKa, IMayKoma, KaTa-
paKTa; NnepeHeceHi paHile KopeKLii nopyweHb pedpak-
uji.

Cepep, naujeHTiB 6yn0 26 40NO0BIKiB (44%) Ta 34 XiHKK
(56%) y BiLiBig, 19 0o 38 pokis (cepeaHili Bik 27,28+1,08).
Ycim nauieHTam NnpoBoAMAUCH CTaHAAPTHI 0dTaIbMOJIO-
riyHi obcTexkeHHs (BisomeTpis, aBTopedpaKTOMeTpis,
biomikpocKonis, npama odTanbmMOCKoNia, NepumeTpis)
Ta pedpaKuiiHa AiarHOCTMKa, fika BKAoYana oujiHKy bio-
MexaHIYHMX BNaCTUBOCTEN POFiBKM i BUMIPIOBAHHA BHY-
TpilWHbOOYHOrO TUCKY (BOT), npoBeaeHOro 3 ypaxyBaH-
HAM iHAMBIAYaNbHUX BNACTUBOCTEN TKAHWH POTiBKM Ha
Ocular Response Analyzer (ORA) BupobHuuTBa Reichert,
CLUA), kepaToTonorpadito 3 NaxiMeTpieto Ha AiarHOCTUY-
Homy npunagi Orbscan llz, (Bausch& Lomb Incorporated,
CLLUA), onTUYHY KorepeHTHy Tomorpadito nepeaHboro
Bigpi3ka oka (Visante OCT, Karl Zeiss Mediatec, Himeu-
YMHa), onTUYHy BiomeTpito onTUYHUM BiomeTpom IOL
Master 700 (Karl Zeiss Mediatec, HimeuunHa). ®emTo-
CeKyHZHi BTPyYaHHA BMKOHyBaaucA Ha nasepi Visumax
(Carl Zeiss Mediatec, HimeuumHa). EkcumepnasepHa
YacTMHA KopeKuii 3a metogom FEMTO- LASIK Ta LASEK
BMKOHYyBanunca Ha nasepi Allegretto Wave Light EX 500
(Alcon, CLUA). PedpaKuiHWii pe3ynbTaT, NOKa3HWKIB
0dTaNbMOTOHYCY, KopHeanbHoro rictepesucy (KIN) Ta
dakKTopy pesuncteHTHOCTI poriBku (PPP) ouiHoBanoCh A0
onepauii, yepes 1 micaub, 6 micauis Ta yepes 1 pik nicna
onepadii.

[ocnigxKyBaHi nauieHTM 6ynmM posnogineHi Ha 3
rpynu B 3a/1€XKHOCTI Big, 06paHOro meToay KopekLii aHo-
Manin pedpakuii. Neply rpyny cknanm 25 nauienTis (50
ouelt), AKMM bByia BMKOHaHa KOpEeKLis 30py MEeTogom
RELEX SMILE. Cepeg Hux Ha 25 ouax (50%) 6yna mionin
cnabkoro cTyneHs, Ha 25 o4yax (50%) — cepegHboro cTy-
neHa. o gpyroi rpynu 6ynu BigHeceHi 15 nauieHTis (30
ouelt), AKMM Byna npoBeaeHa KOpeKLis 30py METoAoM
FEMTO-LASIK. Cepeg, Hux Ha 15 ouyax (50%) 6yna mionin
cnabkoro ctyneHs, Ta Ha 15 ovax (50%) mionis cepea-
HbOro cTyneHAa. Jo TpeTboi rpynu 6ynu BigHeceHi 20
nauieHTie (40 ouelt), AKMM bByna npoBeAeHa KopekKuia
30py metogom LASEK. Cepepg Hux Ha 20 ovax (50%) byna
mionis cnabkoro cTyneHs, Ta Ha 20 oyax (50%) mionis ce-
pPeAHbOro cTyneHA. 3a BiKOm, CTATTIO Ta CTyneHem mionii
BCi Tpu rpynu Byam cnisctaBumi mixk coboto.

CTaHA4apTHWI nicnsionepaLiiHuiA CynpoBig, BKOYaB
MicLLeBe 3aCTOCYBaHHA CTEPOIAHUX NPOTM3anNaNbHMX 3a-
cobiB, aHTMbaKTepianbHMX Npenapartis

CA 3 BMKOPUCTAHHAM CTAaTUCTUYHOTO MAKETy e/IeKTPOo-
HHUX nporpam «Microsoft Excel 2017», «Statistica® for
Windows 10.0» (Stat Soft Inc.).

Pe3ynbTatu gocniaxKeHb Ta iXx 06roBopeHHs.

AHani3 pe3ynbTaTiB AOCAIAKEHHA NOKasas, WO 40-
CNiAXKyBaHi [0 NpoBeAeHHA OnepaTMBHOrO BTPYYaHHA
rpynu 6ynum cniBcTaBUMi MidK COOOIO 3a CTATTHO Ta BiKOM,
HEKOPUroBaHOK Ta KOPUIOBAHOK FOCTPOTOK 30py Ta
pedpakuieto. MNicna nposeaeHHA pedpakuiliHOi onepa-
LT, HEKOPUroBaHa rocTpoTa 30py 3HAYHO NigBULLMAACH
Ta yepes 1 micaup cknagana 0,96+0,0104 B 1 rpyni,
(RELEX SMILE), 0,9610,010 Og 8 2 rpyni (FEMTO-LASIK)
Ta 0,72+0,004 Op B TpeTin rpyni (LASEK). PisHMUA NoKas-
HUWKiB HEKOPMTOBAHOI rOCTPOTM 30pY AOCTOBIPHO BiApi3-
HANACA MiXK NMOKa3HWUKaMM TPEeTbOI rpynu B NOPIBHAHHI
3 nokasHmMkamn 1 1a 2 rpyn, p<0,05. MokasHuKkM 1 1a 2
rpyn He mMa/siM AOCTOBIPHOI pi3HML MixK coboto, p>0,05).
MpoTarom poKy cnocrepexeHb HEKOPUToBaHa rocTpoTa
30pY Y BCiX TPbOX rpynax 3a/Mwanaca Ha TOMY X PiBHi
(puc.).

[ani 6yno nposeaeHo AOCNIAKEHHA 3MiH BHYTpILU-
HbOOYHOTO TUCKY Ta BiOMEXaHIYHMX XapPaKTEPUCTUK pO-
riBKM Ha OMepoBaHWX O4vax. Pesynbratn, oTpuMmaHi 3a
[OMOMOroto aHanizatopa 6iomexaHiyHMX BAacTUBOCTEN
porisku (ORA), 4O3BOAUAN OLIHUTM 3MiHY TakKMX napa-
METPIB, AK KOpPHEeanbHUI ricTepesnc Ta GpakTop pesuc-
TEHTHOCTI poriBku (Tabn.).

BiamivyeHO pocToBipHE 3HMMKEHHA MOKasHuKiB BOT
3a [onbgmaHom 4epe3 1 micaub nicnAa onepauii B 1
rpyni Ha 35,6% (3 14,6+0,4mm.pT.cT. Ao 9,4+0,3 mm.pT.
cT. (p<0,05)). BKasaHi MOKasHMKM MaiKe BigHOBAIO-
I0TbCA Yepe3 6 micAuiB Ta yepes 1 pik cnocTepexkeHHsA
(10,8+0,6 Ta 11,7+0,7 mMm.pT.CT. BigNoBigHO).

[leKinbKa MeHLe 3HMKeHHA NOoKasHMKiB BOT yepes 1
MmicAub NicnA onepawii cnocrtepiranoca Ha o4yax 2-i rpynu,
Oe KOpeKLia BMKOHyBanacb 3a metogom FEMTO-LASIK.
BHYTPILWHbOOYHMI TUCK Ha OYax AAHOI rpynu 3HWU3MB-
ca Ha 17,4% (3 15,5+0,6 mm.pT.CcT. A0 12,8+0,8 mm.pT.
cT. (p<0,05)), yepes 6 micAuiB Ta 1 PiK CNOCTEPEXKEHHS
BKa3aHi MOKa3HWKM 3a/MLIANNCA HA TOMY X PiBHi CTa-
6inbHUMK — 12,4+0,3 mm.pT.cT. Ta 12,7+0,2 MM.pT.CT.
BiANOBIAHO.

[ewwo iHWa aAnHamika noka3Hukie BOT cnocTtepirana-
cA B 3 rpyni cnocTeperkeHHs, Ae KOpeKL,is BUKOHyBanaca
meTtogom LASEK. Ha ovax uji€i rpynu BigmiyeHO He3HauHe
3HMKeHHs BOT auwe B nepluimMn micAaub CNOCTEPEXKEH-

Ta HaTpito rianypoHart (0.15%) y surnag,i
OYHWX Kpanesb.

CtaTucTMyHa 06pobKa OTpPUMaHUX
OaHVX NPOBOAMACL i3 PO3PaXyHKOM
cepeaHboi apudmeTUYHOI BapiauinHo-
ro paay (M) Ta ii ctaHAapTHOI NOMUAKK
(m). Ona NopiBHAHHA KiNbKiCHUX Benu-
UYMH Yy MapHUX pALaX BUKOPUCTOBYBAU
t-KpuTepi CTblogeHTa 3 NonepesHbO
OLHKOK HOPMAa/bHOCTI po3noainy y
BapiauinHomy pagy. Mpu BiAcyTHOCTI
HOPManbHOrO pPO3MOAINY BENUYUH Y
JocniaxKyBaHUx BubBipKax 3acTocoBy-
BaBCA HenapameTpUYHUI  Kputepin
MaHHa-YiTHi. BigmiHHOCTI BBaanuca
poctosipHMmKn npu p<0,05. Cucrema-

=== rpyna 1 n50 oved
s rpyna 2 n30 ouel
=&=rpyna 3 nd0 oxei

0,98

0,96 6,88

HeKopHroeaua
rocTpoTa 30py He3
Kopekui ao
ONEPaTHBHOM

HeKopurosaxa
rocTpoTa 30pY
yepes 1 micaus

nicnA xipyprivHoro

HeKopUrosaHa
FOCTROTa 30PY
yepes 6 micAwis
nicnA xipyprivHoro

HEKOPMIOBaHA
FOCTROTA 30pY
yepes 12 micAuis
nicna xipyprivHoro

nikyeauHa(0a) Nikyeauua(Oa) (On) y [[aY}}
0,08 0,96 0,98 0,58
0,12 0,96 0,96 0,98

0,1 0,72 0,78 0,75

TU3auia matepiany i npeactaBieHHA
pe3ynbTaTiB PO3pPaxyHKiB BUKOHyBaau-

PUcyHOK — HeKopuroBaHa roctpoTta 30py Ha o4ax 3 Mionielo Ta MioniYHUM acTUrmaTus-
MOM A0 Ta nicna pedppakuiiHoi Xipyprii metogamu RELEX SMILE, FEMTO-LASIK Ta LASEK.
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Tabnuua — JMHamiKa NoOKasHUKiIB 0pTasibMOTOHYCY, POriBKOBOTO rictepesucy Ta ¢pakTopy pe3nucTeHTHOCTI
poriBKM Ha o4ax 3 mioni€lo Ta MiONiYHMM aCTUrMAaTU3IMOM A0 Ta Nicna pedpaKuiiHoi Xipyprii meTogamu
RELEX SMILE, FEMTO-LASIK Ta LASEK (M1m)

MepioA cnocTepeeHHs [lo onepauii Yepes 1 micaup | Yepes 6 micauis | Yepes 1 pik nicna
[PyN¥ CMOCTEPEKEHHS, MOKa3HURIA nicna onepawu,ii nicna onepau,ii onepau,ii
1 rpyna (ReLEx SMILE), n=50 14,6+0,4 9,4+0,6* 10,8+0,6* 11,7+0,7*
ES’I‘ ?;;ogfﬂ"f)a' 2 rpyna (FEMTO-LASIK), n=30 15,5:0,6 12,8+0,7* 12,440,3* 12,7+0,2*
3 rpyna (LASEK), n=30 14,510,3 13,810,3 13,910,2 14,1+0,5
1 rpyna (ReLEx SMILE), n=50 14,5+0,7 13,510,7 13,1+0,7 11,740,8
PoriBkoBO-KOM-
neHcoBaHuit BOT | 2 rpyna (FEMTO-LASIK), n=30 15,5+0,6 13,9+0,5 13,1+0,4 11,1+0,6*
(MM pT. cT)
3 rpyna (LASEK), n=30 14,910,3 13,94+0,8 14,5+0,4 14,5+0,3
1 rpyna (ReLEx SMILE), n=50 11,05+0,3 7,8+0,3 8,1+0,2 8,89+0,4
PP 2 rpyna (FEMTO-LASIK), n=30 11,6%0,2 8,5+0,4 8,810,8 9,11+0,6
3 rpyna (LASEK), n=30 10,6+1,12 9,7t0,4 10,310,1 9,8+0,3
1 rpyna (ReLEx SMILE), n=50 11,4+0,2 8,1+0,9 8,8+0,3 9,4+0,4
KI (Mmpr.ct) |2 rpyna (FEMTO-LASIK), n=30 11,5+0,3 9,7+0,3 9,5+0,8 9,1+0,6
3 rpyna (LASEK), n=30 10,3+0,9 9,0+0,2 9,7+0,7 9,8+0,2

MpumitkK: *gocTosipHa pisHULA (p<0,05) MiXK AaHMMU NOKa3HMKaMM B NOPIBHAHHI 3 Bi4NOBIAHMMMN 3HAYEHHAMM A0 onepaw;i.

HA Ha 9,3% (3 14,5+0,3mm.pT.cT. o 13,8+0,3 MMm.pT.CT.
(p>0,05)). Yepes 6 micauis NnokasHMKK BOT Ha uux oyax
MaliXKe BigHOB/OBAMUCL Ta cTaHOBUAM 13,9+0,2 mm.pT.
CT., a Yepes pik — 14,1+0,5 Mmm.pT.CT. (pi3HULA He JocTO-
BipHa B MOPIBHAHHI 3 BUXiAHUMM NOKa3HMKamu, p>0,05).

Taka X AMHamiKa CnocTepiraeTbea i Npu aHanisi no-
Ka3HMKIB pOriBKOBO-KOMMEHCOBAHOI0 BHYTPILLHbOOYHO-
ro Tucky (Tabn.).

Ha tni 3HMeHHA BOT Ha BCiXx NpoonepoBaHMX o4vax,
He3a/1IeXXHO Bif MeTOAY KOpeKL,ii, 3HUKYIOTbCA | MiLHICT-
Hi NOKa3HWKM porosoi 060NOHKM. TaK, MoOKasHUK dak-
TOPY pe3ncTeHTHOocTi poriBku (PPP) uepes 1 micaub B 1
rpyni smeHwwmuscs Ha 29,4% (3 11,05+0,3 no 7,8+0,3), B
2rpyni —Ha 26,7% (3 11,6+0,2 oo 8,5+0,4). B 3 rpyni Bia-
MiYeHO HaMMeHLLEe 3HUMKEHHA NoKa3HWKa PP — Ha 9,2
% (3 10,6%1,1 no 9,7+0,4, p>0,05). B noganbluomy cno-
CTepiraeTbcA NMOMipHe BifAHOBNAEHHA LAHWUX MOKA3HUKIB,
OAHaK i yepes 6 micALiB Ta piK Nicna xipypriyHoro BTpy-
YaHHA 36epiraeTbea ix aediumT B Nepwin Ta gpyrin rpy-
nax cnoctepereHHa. J/lwe B 3-i rpyni NoOKasHMK ¢ak-
TOpY pe3nCTEHTHOCTI poriBku (PPP) yepes 1 pik maike
BiQHOBNOETLCA Ta cTaHoBuTb 9,8%10,3 npotn 10,6+0,5
[0 onepaTMBHOro BTpyyaHHA (p>0,05 B nOpiBHAHHI 3
BUCXIAHMMUM AaHUMK).

MoKka3HMK KopHeanbHoro rictepesucy (Kr), Akui
Halbinblwe XxapakTepusye BMIMB 30BHIlWHIX daKTopiB
Ha 3MiHYy MIiLHICTHMX BNacTUBOCTEN poroBoi 060/10HKM
TAKOX MA€ TEHAEHLO A0 3HUXKEHHA NiC/IA NPOBeAEHHSA
pedpakKuiliHMx onepauiit, ocobameo B 1-1 Ta 2-1i rpynax
cnoctepexeHHa. Yepes 1 pik nokasHuk KI Ha 17,5%
MEHLUNI 33 MOro BUCXiZHI 3HAYEHHA Ha o4Yax npoone-
poBaHux metogom RELEX SMILE Ta Ha 20,8% meHwui
BiZ, BMCXiZHOTO Ha o04ax, MPOOMEpPOBaHUX METOLOM
FEMTO-LASIK, (p<0,05). Ha ouyax, npoonepoBaHMX MeTO-
nom LASEK 3meHweHHs Kl 3adikcoBaHo nuwe Ha 9,2%
(P>0,05).

3 po3BMTKOM demTonazepHoi pedppakLiliHoi Xipyprii,
Hanbinbwy nonynapHictb Habysae metog RELEX SMILE,
AKMIA BBAXKAETbCA HaAIMEHLU iHBAa3WBHOK NpPoLEeayporo

NOPIBHAHO 3 HWWMMM METOAAMW JIa3epHOI KOpeKLiii,
OCKi/ZIbKM He BMMArae GpopMyBaHHA POriBKOBOrO KNanTa,
WO CNpUAE MaKcMMmanbHOMY 36epexeHHIo iHHepBauji
poroBoi 060/10HKN. B To ke 4Yac pedpakuiiHi xipypru
OOCUTb YacTO BMKOPWUCTOBYIOTb i iHLWI MeToaM, TaKi AK
FEMTO-LASIK Ta LASEK. B odpTanbmonoriyuHiii nitepatypi
[ocuTb 6arato JocnigKeHb, NPUCBAYEHUX LUM METO-
Oam KopekKuii [8, 9], ogHaK BOHM, HalyacTiwe, CTOCYOTb-
cs besnocepeHix pedpakuiiH1X pe3ynbTaTiB. B To ke
4Yac Npu BUKOPUCTAHHI Pi3HUX METOAIB, HanpaBieHUX
Ha 3MiHY KpUBM3HM POroBoi 060MI0OHKK, 3aBXKAN BiAdY-
BAETbCA il BUTOHYEHHSA, WO CYNPOBOAMKYETLCA 3MiHaMM
NMOKAa3HMKIB BHYTPILLHbOOYHOIO TUCKY Ta 3MEHLUEHHAM
NPY*KHO-eaCTUYHUX BNACTUBOCTEN POroBOi 06ONIOHKM.
Kpim Toro B npoueci BUKOHAHHA pedpaKuinHMX BTpY-
YaHb 3aCTOCOBYIOTbCA Pi3Hi i3nMYHI daKkTopK, TaKi AK
BnaAnB Bakyymy npu RELEX SMILE ta FEMTO-LASIK, Ha-
rpiBaHHA Ta BUNaptoBaHHA npu FEMTO-LASIK Ta LASEK,
AKi TAaKOXK BNAMBAOTb Ha BOT Ta MIiLHICTHI XxapaKTepu-
CTUKM POTiBKU.

MpoBeaeHi HaMK AOCAIAKEHHA NOKA3anu, WO Han-
MEHLINI BMNAMB Ha MoKasHUKKM BOT BigbyBaeTbcs npu
BMKopwucTaHHi TexHonorii LASEK. Ha oyax, npooneposa-
HUX UMM MeToaoM 3HUKeHHA BOT B paHHbOMy nicnAo-
nepaujinHomy nepioai Biabysanoca nuwe Ha 9,3%, B Ton
yac fAK, Ae BUKOPUCTOBYBaNUCA pemToa3epHi TeXHONOrii
BHYTPILUHbOOYHWI TUCK 3HUNKYBABCA HaMbinbLL 3HaYMMO
— Ha 35,6% npwn RELEX SMILE T1a 17,4% npu 3acTtocyBaH-
Hi TexHonorii FEMTO-LASIK. NMopiBHIOOUM OTpUMaHi pe-
3yNbTaTU, MOXMBO NPUNYCTUTK, WO Ha 3miHM BOT Haii-
6iNbWMM YMHOM BMN/IMBAE Yac, KOM OKO 3HAXOAWUTLCA
nig BaKyyMOM, LLLO MOXe BUKINKATU MIKPOLMPKYAATOP-
Hi NOpPYLEeHHA, AKI NPM3BOAATb A0 3HMKeHHA BOT. Tak,
npu LASEK Bakyym He 3acTocoByeTbcA i 3miHM BOT mi-
HimanbHi, npu FEMTO-LASIK Bakyym BUKOPUCTOBYIOTbCA
ivwe ana etany BUKPOKOBAHHA POriBKOBOrO KAANTA i Yac
MOro 3acTocyBaHHA NPUBAN3HO B 2 pasy MEeHLLUUI, HixXK
npu TexHonorii RELEX SMILE. BignoBigHO i MOKAa3HUKMK
3HMKeHHA BOT malixke B 2 pa3un HUKYI.
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AHani3yloum MNOKa3HWMKM  MILHICTHUX BAACTMBOC-
TeW POriBKM, BCTAHOB/IEHO, LLLO BOHWU TaKOX HaliMeHLUe
CTpaXAalTb Npu 3actocyBaHHi TexHonorii LASEK. Tak
3HUXKEHHS NOKa3HMKIB KopeasibHoro rictepesuncy Ta PPP
BigbyBanoca Ha 9,2% Ha o4vax, NPOONEepPOBaHUX LMM
meToaoM. BukopucTaHHs TexHonorin RELEX SMILE Ta
FEMTO-LASIK cynpoBoasKyeTbca 6inbll 3HAYMMUM 3HU-
YKEHHAM AaHUX NOKA3HUKIB. TaK 3HAYEHHA KopeasibHOro
rictepesucy (KI) smeHwunocb Ha 28,9% i HaBiTb yepes
piK cnocTepekeHHa oro gediumT ctaHoBMB 17,5% Ha
oy4ax npoonepoBaHMx metogom RelLEx SMILE Ta 20,8%
Ha o4yax, npoonepoBaHux metogom FEMTO- LASIK,
(p<0,05). TaKa * AMHAMiKa CNOCTepiraeTbCs i B MOKa3HU-
Kax GaKkTopy pe3ncTeHTHOCTi poriBku (PPP) — 3HUKEHHA
Ha 29,4% npw 3actocyBaHHi RELEX SMILETa Ha Ha 26,7%
npu FEMTO-LASIK. MpoTtarom poky aediumt 3HavyeHb
®PP pewo 3meHWwyeTbea i ctaHoBUTbL 19,5% Ta 21,6%
BignosigHo fo RELEX SMILE ta FEMTO-LASIK.

Cnig, 3ayBaXkWUTK, WO MeTa aHani3, onybiikoBaHUiA y
BMC Ophthalmology [10], 3a3Ha4a€eTbcA, WO NPOTATOM
3 pokiB nicna RELEX SMILE noka3Huku KI' 3anumwatotbea
BigHOCHO cTabinbHUMK nopiBHAHO 3 LASEK Ta FEMTO-
LASIK. ABTOpu MOB’A3ylOTb LEe 3 TUM, WO TEXHO/OriA
SMILE 36epirae 6inblly 4acTUHY CTPOMMW POTiBKM, L0
MiHiMi3ye 3MiHM Ti BiomexaHiku. OgHaK, oaepKaHi Hamu
OaHi cBigYaTb NPO 3HAYHI 3MiHM B MOKa3HMKax pesunc-
TEHTHOCTI POriBKM NpW BUKOPUCTAHHI TexHonorii RELEX
SMILE B paHHbOMy nicnsionepauiiHomy nepiogi no-
piBHAHHI 3 TexHonorieto FEMTO-LASIK Ta LASEK, ogHak
6iNbLU WBKUAKE iX BiAHOBAEHHA B NOPIBHAHHI 3 TEXHONO-
rieto FEMTO-LASIK.

TakMM YMHOM, OTPUMAHI HamMWu pe3ynbTaTn AOCAi-
OXKEeHHA y3rofyKytoTbes 3 gaHumm Yu M., Chen M. Ta
Dai J., onybnikoBaHumun B Graefe’s Archive for Clinical
and Experimental Ophthalmology. ABTopu nokasanu,
wo yepes 3 micaui nicna FEMTO -LASIK cnocTtepiraeTtb-
€A 3Ha4YHe 3HUKeHHA AK KI, Tak i ®PP. OgHaK Ao KiHus
3-piyHOro nepiogy cnocTepexeHHs NMoKasHUKKU cTabini-
3YHOTbCA, XO4a M 3aAMLIAKOTBCA HUXKUYMMUK Big, nepesno-
nepauiinHux 3HayeHb [11]. B TOM e yac HaMKn OTPUMaHI
OaHi Npo HaliMeHLWWI BNANB Ha NoKasHMKK KI Ta PP
TexHonorii LASEK, o BCTynae B NpoTUpivya 3 AaHUMMU
Guo H., Hosseini-Moghaddam S.M. Tta Hodge W., sKi
cTeepaKyBanu, wo LASEK TaKoXK BUKIMKAE 3HAUYHI 3MiHU
y GiomexaHiui poriBKM, OCKiNbKM Npu Ui npoueaypi
BUOANAETLCA YACTMHA ENiTenito, WO 3HUKYE CTPYKTYp-
HY CTabinbHicTb poriBkK [10]. MoxanBo Li NpoTupivya
NnoB’A3aHi i3 CTPOKaMM CrocTepeXeHHsA TaK AK B HALWOMY
[OCNigKEeHHI HaBeAeHO AaHi, WO BUMIpOBaAUCA vyepes
MmicAub nicna onepadii, TO6TO BXKe Micns 3aBepLUEHHS
enitenisauii porosoi 06010HKM.

TakKMM 4YMHOM, NPOBEAEHI HamMW AOCNIAKEHHA Ta
aHanNi3 gaHux nitepaTypu CBiAYaTb NPO Te, WO OCHOBHI
pedpaKLiliHi MeTOAMKHM, WO 3aCTOCOBYOTLCA Ha cyyac-

HOMY eTani A03BO/IAIOTb AOCAITM 3HAYHOIO MOKPaLLEH-
HA 30p0oBUX OYHKLiA 6e3 [04aTKOBOI KopekLii, oaHaK
METOAM, WO BWMKOHYHOTHCA 3 BMKOPUCTAHHAM BMJIMBY
BaKyymy Ha OKo, Taki ak FEMTO-LASIK ta RELEX SMILE
MOYTb BMNAMBATK Ha BHYTPILLUHbO OYHWUIA TUCK B PAaHHbO-
My nicnsonepauintHomy nepiogi. Takox BCi pedpaKLUiliHi
BTPYYaHHA 3MEHLUYIOTb MILHICTHI XapaKTepUCTUKK po-
riBKM 32 paxyHOK BTPATW YacTUHW ii cTpomun. OgHaK BKa-
3aHi HEeZLONIKN HE € KPUTUYHUMMU, @ LOCATHEHHA BUCOKUX
30poBUX OYHKLiN CNPUAE LUMPOKOMY BMPOBALKEHHIO
OaHUX METOAMK B KNiHIYHY NPAKTUKY.

BucHOBKM.

1. BUKOHaHHA pedpaKLiiH1X onepaTUBHUX BTPYYaHb
meTtogamm LASEK, FEMTO-LASIK ta RELEX SMILE cynpo-
BOZKYIOTbCA 3HMMKEHHAM BHYTPILUHBO OYHOTO TUCKY B
paHHbOMY nicnsonepauiiHomy nepioai Ha 9,3%, 17,4%
Ta 35,6% BianoBigHO, WO MoKe 6yTV NoB’A3aHO 3 BUTO-
HYEeHHAM poroBoi 06010HKK. Halibinbwi 3miHn BOT npu
FEMTO-LASIK Ta RELEX SMILE moxyTb 6yTV 3ymoBAEHi
[00aTKOBMM BMJIMBOM BaKyyMy Ha OKO NMpu 3aCTOCYBaH-
Hi BAKYYMHOrO KinbuA.

2. HesanexHo Big, 3actocyBaHHA meTony pedpak-
LiMHUX BTPYYaHb Npu XipypriyHomy nikyBaHHi mionii Ta
mioniyHoro acTUrmaTnamy, B paHHbOMY Micnsonepawiii-
HOMY nepioAi CnoCTepiraeTbCA HE3HAYHa BTPaTa MiLLHICT-
HUX XapaKTEPUCTUK POroBoi 060/0HKM, WO NPOABAAETb-
CA B 3MEHLUEHHI NMOKa3HUKIB KopeanbHOro ricrepesucy
(KF) Ta dakTopy pesucreHTHOCTI porisku (PPP) Ha 9,2%
npu LASEK, Ha 28,9% npwu 3acTtocyBaHHi meToamku RELEX
SMILE Ta Ha 20,8% npw 3actocyBaHHi FEMTO-LASIK.

3. AHanis BigaaneHux pesynbratiB pedpakuinHux
BTPy4YaHb CBiAYMTb Npo 6inblWw WBMAKE BiAHOBNEHHA
NOKa3HMKIB KOpeasibHOro rictTepesncy npu 3actocyBaH-
Hi meToanku RELEX SMILE B nopisHAHHI 3 FEMTO-LASIK.
Tak, yepes pik cnoctepexeHHA AediuMT AaHOrO NOKas-
HuKa npu RELEX SMILE ctaHoBuB 19,5% npotn 21,6%
npu FEMTO-LASIK.

MepcnekTMBKM NOAANbLUNX AOCAIAMXKEHD.

MepcnekTMBHMM HanNpAMOM € AOCNIAXKEHHA Me-
XaHi3miB KonmBaHb BOT Ta ix BNAMBY Ha cTabinbHicTb
pedpakKuiiHoro edeKkTty yepes b6araTo pokis nicia one-
pauii. Lle 403BONUTbL 3p0O3yMiTH, AK AOBroTPMBANI 3MiHN
BOT mMOyTb BN/IMBATU Ha MPOrpecyBaHHA Mionii.

Moganbwi AOCAigXKEHHA MatTb OyTWM CnpsmoBaHi
Ha BCTAHOBJ/IEHHA KOPenauii MiX 3MiHamM XOPCTKOCTI
POriBKM, il €1aCTUYHOCTI Ta PUSMKOM PO3BMUTKY TaKMX
YCKNagHeHb, AK KepaTeKTasia abo perpecia pedpaKuin-
Horo edexTy.

MepcnekTMBHUM € AOCAIAMKEHHA BNAUBY BUXigHUX
biomexaHiYHMX NapameTpiB PoriBKM Ha BMBip meToau-
Ku pedpakuiriHoi xipyprii (LASIK, FEMTO-LASIK, RELEX
SMILE, Towo). Lle 403BONNTb NepCcoHanNi3yBaTu NiKyBaH-
HS | 3HU3UTUN PU3MKKM HEBaXKaHUX HaCNiaKiB.
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KONMUBAHHA BHYTPILLHbOOYHOIO TUCKY TA 3MIHW BIOMEXAHIYHUX BJIACTUBOCTEM POTIBKU B MI3HbO-
MY NICAAONEPALLIMHOMY NEPIOAI MICNA PEGPAKLIMHOI XIPYPTIT MIOMIT TA MIOMIYHOIO ACTUrMATU3MY

3asropoaHs H. I, JopoweHKo L. 0.

Pestome. Memoto 0ocnidieHHa Byno NigBULLEHHA AKOCTI MOHITOPUHTY Ta BEAEHHA NicaaonepauinHoro nepiogy
npu pedpakuinHiin xipyprii mionii Ta MioniYHOro acTMrmaTMamy Ha OCHOBI BUBYEHHS AMHAMiKM KonnBaHb BOT, no-
Ka3HWKIB pPOriBKOBOTO rictepesuncy Ta GakTopy Pe3nCTEHTHOCTI POriBKU.

06’ekm i memoou OocnioreHHSA. MNpoaHani3oBaHO pe3ynbTaTM onepaTMBHOro NikyBaHHA 60 nauieHTiB (120
ouei) 3 mionieto cnabKoro Ta cepenHbOro CTyneHsA Ta MioNiYHUM acTUIMATU3MOM, IKUM Byna BUKOHaHA Kopekuin
30py meTogamum Relex SMILE, Femto-LASIK Ta LASEK y KniHiui cydacHoi odTanbmonorii «BI3YC» (M. 3anopixkxs), wo
€ KNiHiYHOW 6a30to Kadenpun odTanbMosOrii 3aNopPi3bKOro AeprKaBHOrO MeAMKo-GapMaLEBTUYHOTO YHIBEPCUTETY.
Cepegp nauieHTiB 6yn0 26 yonosikis (44%) Ta 34 xiHkK (56%) y Biui Big, 19 oo 38 pokis (cepegHiit Bik 27,28+1,08), ki
6ynu posnogineHi Ha 3 rpynu B 3a/1€XKHOCTI BiZ, 06paHOro metoay KopekLii aHomaniin pedppakuii. Mepuuy rpyny ckna-
v 25 naujeHTis (50 oyeit), AKMM byna BUKOHaHa KopeKLia 3opy metogom ReLEx SMILE, apyry rpyny — 15 naujeHTiB
(30 oueit), sknum byna npoBeaeHa KopekLina 30py metogom FEMTO-LASIK, oo TpeTboi rpynu 6ynm BigHeceHi 20 naui-
€HTiB (40 oyvelt), AkMM byna npoBegeHa KopeKLia 3opy metogom LASEK. Ycim nauieHTam npoBoAnAMCL CTaHAAPTHI
odTaNbMOIOriYHI 06CTEXKEHHSA, pedpaKLiiHa AiarHOCTUKA AKA BKAKOYANa OLiHKY BioMexaHiYHUX BNaCTUBOCTEN po-
riBKM i BUMiptOBaHHA BHYTPILLHbOOYHOTO TUCKY (BOT), NnpoBeaeHOro 3 ypaxyBaHHAM iHAMBIAyabHUX BNACTUBOCTEMN
TKaHWH poriBku Ha Ocular Response Analyzer (ORA).

Pe3ynbmamu. NpoBeaeHi HaMU AOCNIANKEHHSA MOKa3anu, Lo HaiMeHLLI W BNAUB Ha NoKa3HUKM BOT BigbyBaeTh-
€A Npu BUKopUCTaHHi TexHonorii LASEK. Ha ovax, npoonepoBaHmx umm meToaom 3HMKeHHA BOT B paHHbOMy nicna-
onepauitHomy nepiogi Bigbysanocs nuwe Ha 9,3%, B TOM Yac fK, e BUKOPUCTOBYBaNUCA pemTonasepHi TexHoorii
BHYTPILWHbOOYHMIN TUCK 3HUMKYBABCS HaMbiNbL 3HaYMMO — Ha 35,6% npu ReLEx SMILE Ta 17,4% npu 3acTocyBaHHi
TexHonorii FEMTO-LASIK.

BucHo8KuU. BUKOHaHHA pedpaKLuiiHUX onepaTMBHUX BTPyYaHb meTtogamm LASEK, FEMTO-LASIK Ta ReLEx SMILE
CYNpPOBOAMKYOTbCA 3HUMKEHHAM BHYTPILLUHbO OYHOTO TUCKY B paHHbOMY nicnsonepauiiHomy nepiogi Ha 9,3%, 17,4%
Ta 35,6% BignoBigHO, WO MoXe ByTM NOB’A3aHO 3 BUTOHYEHHAM porosoi 060/10HKK. Halibinblwi 3amiHM BOT npwu
FEMTO-LASIK Ta ReLEx SMILE moyTb 6yTV 3ymoBaeHi 4O4AaTKOBUM BMN/JMBOM BaKyyMy Ha OKO MpPU 3aCTOCYBaHHiI
BaKYYMHOTO KinbLsA.

KnouoBi cnosa: mionisi, MioniyHMIA acTUrMaTU3M, BHYTPILUHbOOYHWNI TUCK, BioMexaHiuHi BNacTUBOCTI POriBKMU,
pedpakuiriHa xipypria, FEMTO-LASIK, RELEX SMILE, LASEK.

FLUCTUATIONS IN INTRAOCULAR PRESSURE AND CHANGES IN THE BIOMECHANICAL PROPERTIES OF
THE CORNEA IN THE LATE POSTOPERATIVE PERIOD AFTER REFRACTIVE SURGERY FOR MYOPIA AND MYOPIC
ASTIGMATISM

Zavgorodnia N. G., Doroshenko Y. Y.

Abstract. The aim of the study is to improve the quality of monitoring and management of the postoperative
period in refractive surgery for myopia and myopic astigmatism based on the study of the dynamics of I0P
fluctuations, corneal hysteresis indicators and corneal resistance factor.

Object and research methods. The results of surgical treatment of 60 patients (120 eyes) with mild and
moderate myopia and myopic astigmatism, who underwent vision correction using the Relex SMILE, Femto-LASIK
and LASEK methods in the clinic of modern ophthalmology “VISUS” (Zaporizhzhya), which is the clinical base of
the Department of Ophthalmology of the Zaporizhia State Medical and Pharmaceutical University, were analyzed.
Among the patients, there were 26 men (44%) and 34 women (56%) aged 19 to 38 years (mean age 27.28+1.08),
who were divided into 3 groups depending on the chosen method of correction of refractive errors. The first group
consisted of 25 patients (50 eyes) who underwent vision correction using the ReLEx SMILE method, the second
group consisted of 15 patients (30 eyes) who underwent vision correction using the FEMTO-LASIK method, and
the third group consisted of 20 patients (40 eyes) who underwent vision correction using the LASEK method. All
patients underwent standard ophthalmological examinations, refractive diagnostics, which included an assessment
of the biomechanical properties of the cornea and measurement of intraocular pressure (IOP), performed taking
into account the individual properties of corneal tissues using the Ocular Response Analyzer (ORA).

Results. Our studies have shown that the least impact on IOP occurs when using LASEK technology. In eyes
operated on by this method, the IOP decrease in the early postoperative period occurred only by 9.3%, while in eyes

370 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunn — 2024 — Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

where femtolaser technology was used, the intraocular pressure decreased most significantly — by 35.6% with ReLEx
SMILE and 17.4% with FEMTO-LASIK technology.

Conclusions. Refractive surgery using LASEK, FEMTO — LASIK and RELEX SMILE methods is accompanied by a
decrease in intraocular pressure in the early postoperative period by 9.3%, 17.4% and 35.6%, respectively, which
may be associated with corneal thinning. The largest changes in IOP with FEMTO — LASIK and ReL3x SMILE may be
due to the additional effect of vacuum on the eye when using a vacuum ring.

Key words: myopia, myopic astigmatism, intraocular pressure, biomechanical properties of the cornea, refractive
surgery, FEMTO-LASIK, RELEX SMILE, LASEK.
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POSSIBILITIES OF USING OF RIFAXIMIN IN MANAGING SMALL INTESTINAL BACTERIAL

OVERGROWTH IN PATIENTS WITH NONALCOHOLIC FATTY LIVER DISEASE
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
akskris88@gmail.com

Nonalcoholic fatty liver disease (NAFLD) is a common metabolic disorder frequently accompanied by small intes-
tinal bacterial overgrowth (SIBO). SIBO exacerbates NAFLD progression through systemic inflammation, impaired
intestinal barrier function, and metabolic disturbances. Rifaximin, an antibiotic with minimal systemic absorption,
has proven effective in treating SIBO by improving microbiota composition and reducing inflammatory processes.

Aim is to determine the prevalence of SIBO in patients with NAFLD, assess the effect of rifaximin on clinical, bio-
chemical, and metabolic parameters, and explore its potential use in treating this condition.

The study included 152 patients with NAFLD and 47 individuals in the control group. SIBO was diagnosed using
the hydrogen breath test. All NAFLD patients received rifaximin (200 mg three times daily for 14 days). Clinical symp-
toms, biochemical indicators, lipid profile, and ultrasound parameters were evaluated before and after treatment.

SIBO was detected in 50% of NAFLD patients compared to 23.4% in the control group. After therapy, the prev-
alence of SIBO decreased to 32.4%, and clinical symptoms (abdominal pain, bloating, flatulence) significantly im-
proved (p<0.05). Biochemical indicators such as ALT, AST, high-sensitivity CRP, alkaline phosphatase, and HOMA-IR
index were significantly reduced. The lipid profile also improved, with reductions in total cholesterol and triglycerides
and an increase in HDL-C levels.

Rifaximin effectively reduces SIBO prevalence, improves gastrointestinal symptoms, and positively impacts bio-
chemical and metabolic parameters in NAFLD patients. Its use may represent a promising direction in the compre-
hensive treatment of NAFLD.

Key words: small intestinal bacterial overgrowth, SIBO, NAFLD, steatosis, rifaximin.
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