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Diinya iizro miopiyanin yayilmasi artir vo 2050-ci ilodok ohalinin 45-
50%-ni ohato edacayi prognozlasdirilir. Refraktiv carrahiyyada naticalari
vo agirlagmalari, moasalon keratektaziya, keratokonus vo glaukoma kimi
hallar1 prognozlagdirmaq {i¢iin buynuz qisa biomexanikasinin daqiq
giymotlondirilmosi ¢ox 6nomlidir. Corvis ST cihazi buynuz gisanin
biomexanik parametrlorinin, o ciimloden Corvis Biomexanik Indeks
vo Tomografik Biomexanik Indeksin otrafl1 giymotlondirilmasini tomin
edorak, klinik gerarvermo vo amsliyyatdan sonraki miisahide zamani
faydalidir.

Magqsad — Corvis ST cihazi vasitasilo miixtalif doracali miopiya olan
xostolordo Corvis Biomexanik Indeks vo Tomogqrafik Biomexanik
Indeksinklinik shomiyyatini vo buynuz gisa biomexanik xiisusiyyatlorini
qiymatlondirmok.

Material vo metodlar

Bu perspektiv todqiqat 2025-ci ilds “NAZAR Eye Center” klinikasinda
aparilmig vo ylingiil, orta vo yiiksok doracoli miopiyast olan 56 xostoni
(103 gb6z) ohato etmisdir. Biitiin xostolordo tam oftalmoloji miiayina,
Pentacam tomoqrafiyasi vo Corvis ST cihazi ilo biomexanik dlgmolor
aparilmigdir. Oncodon médveud goz xastoliklori vo ya corrahi miidaxilo
kecirmis xostolor todqgiqatdan ¢ixarilmigdir. Molumatlar SPSS va
MedCalc programlari ils tohlil edilmisdir (p < 0,05).

Noaticalar

Yiiksok miopiyast olan xastolorde gdziin ox uzunlugu artir, buynuz
gisanin morkozi qalmligi azalir vo Corvis Biomexanik Indeks vo
Tomogqrafik Biomexanik Indeks doyarlori yiiksok olur. Digar biomexanik
parametrlor do miopiyanin artmasi ilo shomiyyatli tendensiya
gostormisdir. Bu noticolor refraktiv corrahiyys vo uzunmiiddotli stabil
vaziyyatinin prognozlasdirilmasi ii¢iin mithiim shomiyyast kasb edir.

Yekun

Corvis ST cihazi vasitosilo buynuz gisanin biomexanik xiisusiyyatlorinin
qiymatlondirmosi refraktiv cerrahiyyedon sonra yarana bilacok
miimkiin fosadlarin yaranma riskini miioyyen edarok, smsliyyatin daha
daqiq planlagdirilmasina genig imkanlar yaradir. Yiiksok miopiyast olan
xastolorde biomexanik parametrlordo miisahido edilon doyisikliklor
omoliyyatonii kompleks giymotlondirmonin xiisusi ohamiyyatini bir
daha vurgulayr.

Acar sozlor: miopiya, buynuz qisamin biomexanikasi, refraktiv
carrahiyya, buynuz qisamin sabitliyi, ox uzunlugu, buynuz gqisanin
morkazi galinligi

*(Ozbokistan Respublikast Sohiyya Nazirliyi yaminda Tibb Is¢ilorinin Pesokar Inkisafi Markazi,
Daskand sahari, Mirzo Ulugbek rayonu, 51 Parkentskaya kiic., Daskand, 100159, Ozbakistan
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SUMMARY
The prevalence of myopia is rising globally, projected to affect 45-50%
of the population by 2050. Accurate assessment of corneal biomechanics
is critical in refractive surgery to predict outcomes and complications
such as keratectasia, keratoconus, and glaucoma. The Corvis ST device
provides detailed evaluation of corneal biomechanical parameters,
including the Corvis Biomechanical Index (CBI) and Tomographic
Biomechanical Index (TBI), which aid clinical decision-making and
postoperative monitoring.

Purpose — to evaluate corneal biomechanical properties and the clinical
significance of CBI and TBI in patients with varying degrees of myopia
using the Corvis ST device.

Material and methods

This prospective study included 56 patients (103 eyes) with mild,
moderate, or high myopia, examined at “NAZAR Eye Center” in 2025.
All patients underwent full ophthalmologic assessment, Pentacam
tomography, and Corvis ST biomechanical measurements. Exclusion
criteria included pre-existing ocular disease or prior surgery. Data were
analysed using SPSS and MedCalc (p < 0.05).

Results

High myopia was associated with increased axial length, thinner
central corneal thickness (CCT), and higher CBI and TBI values. Other
biomechanical parameters also showed significant trends with increasing
myopia. These findings provide important predictive information for
refractive surgery and long-term ocular health.

Conclusion

Corvis ST biomechanical assessment reliably identifies high-risk
eyes and guides surgical planning. Patients with high myopia exhibit
increased biomechanical parameters, emphasizing the importance of
preoperative evaluation.

Key words: myopia, corneal biomechanics, refractive surgery, corneal
stability, axial length, central corneal thickness

*Center for the Development of Professional Qualifications of Medical Workers under the
Ministry of Health of the Republic of Uzbekistan, Tashkent city, Mirzo Ulugbek district, 51
Parkentskaya st. Tashkent, 100159, Uzbekistan.
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Currently, the number of patients with
refractive errors, including myopia, is
increasing every year worldwide. According
to the 2024 report of the World Health
Organization, myopia, the most common type
of refractive error, will account for about 45-
50% of the population by 2050. The increase
in the incidence of refractive errors among the
working-age population is causing a number
of social and medical problems [1]. As a
solution to this problem, public awareness
campaigns, disease prevention measures,
and modern correction methods are being
developed [2].

These types of correction are divided
into procedures based on corneal ablation
(LASIK) or lenticular refractive surgery
(SMILE), as well as procedures such as
removal of the natural clear lens (lensectomy)
and implantation of phakic intraocular lenses
[3].

As i1s well known, before performing
planned refractive surgery, the doctor
carefully analyzes and monitors the results of
a number of parameters over a long period.
Of course, for patients with refractive errors
and candidates for surgical intervention,
the stability of manifest and cycloplegic
refraction, sufficient CCT, anterior chamber
depth, endothelial cell density, and intraocular
pressure are important [4].

As modern ophthalmology advances, the
capabilities for preliminary analysis of the
eyes of patients who are candidates for surgical
intervention and the widespread use of new
devices in clinical practice are expanding
daily. In particular, the relationship between
CCT and intraocular pressure, which is of
great importance in refractive surgery, allows
for scientifically valid and accurate prediction
of the likelihood of developing keratectasia,
keratoconus, and glaucoma in a patient's eye
based on the biomechanical parameters of
the cornea (strength and elasticity). The most
advanced diagnostic device used to determine
corneal biomechanical parameters is the
Corvis ST (Oculus GbH, Germany) [5]. The
Corvis ST can perform a series of horizontal

Scheimpflug images using a high-speed
camera that collects 4330 frames per second
for a period of 100 milliseconds (ms) [6, 7].
There are currently several reports of the
normal distribution of Corvis ST Dimensions
[3, 6]. Since it is a well-defined factor that
determines the biomechanical properties
of the cornea, regardless of ethnic origin, a
normative database of different populations is
very useful and can help in scientific research
to identify abnormal conditions.

One of the biomechanical indices is
the CBI. The CBI was developed to detect
biomechanical changes in early keratoectasia
and post-operatively by analyzing the
deformed weak zones ofthe cornea. This index
is based on a logistic regression formula that
includes various corneal response measures,
stiffness state, and corneal thickness profile of
horizontal cross-section. This index represents
the biomechanical stability of the cornea after
laser correction, expressed as CBI-LVC. This
information is important for making clinical
decisions such as post-LASIK retreatment or
corneal cross-linking in ectasia. Various pre-
operative screening methods are available to
analyze the risk of developing ectasia after
laser correction of visual acuity. However, the
possibility of evaluating the risk of ectasia in
the postoperative period based on objective
criteria is still limited. This software allows
automatic assessment of post-operative
biomechanical stability [5].

Another important indicator of the cornea
is the combined biomechanical index TBI,
which combines the results of tomography
from the device (Pentacam, Oculus, Germany)
and biomechanical from the device (Corvis
ST, Oculus, Germany) using a statistical
analysis algorithm. Brazilian professor
Renato Ambrosio developed an index that
combines tomographic and biomechanical
measurements to achieve maximum accuracy.
This index, which works according to a
modern integrated system, provides an overall
risk score for assessing the susceptibility
to ectasia, based on a random selection
analysis algorithm. The tomographic and
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biomechanical data obtained from the two
devices, Pentacam and Corvis ST, are analyzed
using an artificial intelligence program to
identify patients at high risk of developing
ectasia after refractive surgery [6].

Purpose — to evaluate of corneal
biomechanical properties and clinical
significance of corneal biomechanical

parameters CBI and TBI using the Corvis ST
device in patients with varying degrees of
myopia.

Material and methods

In this study, conducted from January
2025 to December 2025 at the private eye
clinic “NAZAR Eye Center”, 56 patients (103
eyes) with varying degrees of myopia were
studied using the Corvis ST device. These
patients were divided into 3 groups according
to the degree of myopia detected. The first
group had mild myopia (0.5 D - 3.0 D), the
second group had moderate myopia (3.25 D -
6.0 D), and the third group had high myopia
(6.25 D and < D).

A complete ophthalmologic examination
of each eye, including visual acuity, slit-

lamp biomicroscopy, and fundus examination
using 90 D non-contact aspheric lenses was
performed. Patients with a history (or objective
signs) of eye diseases (e.g., glaucoma, uveitis,
corneal ectasia, Fuchs' corneal dystrophy, and
diabetic retinopathy), chronic use of topical
eye drops, previous ocular surgery, corneal
scarring or opacification, etc. were excluded
from the study. Written informed consent was
obtained from each patient participating in the
study, in accordance with the principles of the
Declaration of Helsinki, and an explanation
was provided.

Refraction was measured using an
autorefractometer (KR-1 Topcon, Japan)
and keratotopographic measurements were
performed using a Pentacam AXL (Oculus
GmbH, Wetzlar, Germany). Corneal
biomechanical parameters, biomechanically-
corrected intraocular pressure (bIOP) and
CCT, were determined using Corvis ST.

Data were analyzed using IBM SPSS
Statistics software (SPSS Inc., Chicago,
IL) and MedCalc version 12.2.1 (MedCalc
Software, Mariakerke, Belgium). Descriptive
statistics are reported as M £ m, standard

Table 1. Demographic and statistical data of patients with varying types of myopia (M +m)

Characteristics Agﬁf:;’;fle Mo;jf::;(c;'ii;ude Z;?Zi’;iie Total and Mean
Age 23.1242 4% 24 3442 8¥** 25.84+3.9* 24.35+3.2
Gender
Male 12 (40%) 10 (33.3%) 8 (26.7%) 30 (53.6%)
Female 11 (42.3%) 8 (30.8%) 7 (26.9%) 26 (46.4%)
Eyes 44 31 28 103 (100%)
Right 24 (40%) 18 (30%) 18 (30%) 60 (58.3%)
Left 20 (46.5%) 13 (30.2%) 10 (23.3%) 43 (41.7%)
Visual Acuity by Snellen M £ m (Mean £ SD) (95% CI)
UCVA 0.15+0.04** 0.12+0.05%** 0.07+0.03* 0.12+0.04
BCVA 0.75+013* 0.70£0.12** 0.55+0.12* 0.65+0.12
SE (D) 2.85+0.76* 4.32+0.81* 7.23+0.85* 3.67+0.80
AXL (mm) 24.16+0,85* 24.87+0.92%** 25.7+0.88* 24.6+0,87
CCT (pm) 530+£29%* 521£26%** 513+£28%* 521+29
bIOP (mmHg) 15.34+1.2%* 15.454].3%** 16.11£1.2* 15.541.2

Note: SD, standard deviation, CI, confidence interval; SE, Spherical equivalent; AXL, axial length; CCT, central
corneal thickness; bIOP, biomechanical corrected intraocular pressure; UCVA, uncorrected visual aciuty; BCVA, best
corrected visual acuity. P— Probability, (p < 0.001%, p <0.05*% p > 0.05**%)

92

AZORBAYCAN OFTALMOLOGIYA JURNALI * 2026 * 18 * Nel / 56



ORIJINAL MOQALOLOR

deviation (SD). Corvis ST Data are presented
as mean and normal range. P < 0.05 and p <
0.001 were considered statistically significant.

Results

Analyzing the results of our study

The mean age of 56 patients was 24.35 +
3.2 years, of which 30 (53.6%) were male and
26 (46.4%) were female. 103 (100%) eyes,
60 (58.3%) were right eyes and 43 (41.7%)
were left eyes. The mean visual acuity of the
patients was 0.12 = 0.04 UCVA and 0.65 +
0.12 BCVA by Snellen. The mean spherical
equivalent was 3.67+0.8 D, the mean axial

length of the eye was 24.6 + 0,87 mm, the
mean CCT was 521£29 um, and the mean
bIOP pressure was 15.5 £ 1.2 mmHg (Table
1).

A case with refractive error but normal
corneal biomechanical indices is shown in
Figure 1. In addition, changes in parameters
such as CBI, TBI, BAD-D, and bIOP in
the case of corneal ectasia are illustrated in
Figure 2.

During the 1-year analysis of this study,
the following results were recorded in each
group regarding corneal biomechanical
parameters (Table 2).
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Figure 1. 4 refractive case with normal biomechanical indices.
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Figure 2. A corneal ectasia case with biomechanical indices changes
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Table 2. Corneal biomechanical parameters determined using the Corvis ST device
in patients with myopia (M +m)

‘ Mild grade of Moderated grade of High grade of Total
Characteristics myopia myopia myopia (mean)
(n=44) (n=31) (n=28) (n=103)
AL1 (mm) 2.23+0.51%** 2.18+0.53*** 2.16+0.54%** 2.21£0.52
AL2 (mm) 1.7540.71%** 1.62+0.72%** 1.53+0.70%*** 1.71+0.70
AV1 (m/s) 0.1540.02%** 0.1540.02%** 0.16+0.02%** 0.15+0.02
AV2 (m/s) -0.28+0.03*** -0.27+0.03%** -0.2840.03*** -0.28+0.03
HCR (mm) 7.75+0.58* 7.56+0.63* 7.324+0.65* 7.65+0.69
DA (mm) 1.05+0.12** 1.06+0.13*** 1.10+0.15* 1.06+0.13
PD (mm) 5.23+0.45* 5.34+0.52%* 5.45+0.56* 5.30+0.48
IR (mm) 7.4541.16%* 7.62+1.18%* 7.89+1.24%* 7.53£1.19
CBI 0.04+0,02%** 0.06+0.03*** 0.11+0,03* 0.06+0.03
TBI 0.07+0,03%** 0.08+0.02*** 0.15+0.03* 0.09+0.03

Note: ALI, applanation length-1; AL2, applanation length-2; AV1, applanation velocity 1; AV2, applanation velocity-2;
HCR, high concave radius; DA, deformation amplitude; PD, pick distance, IR, integrated radius;, CBI, Corvis
biomechanical index; TBI, tomographic biomechanical index. P — Probability, (p <0.001% p < 0.05** p > 0.05***)

According to the analysis of the above-
mentioned biomechanical parameters, the
mean applanation length AL1, AL2 in the
group of patients with mild myopia was 2.23
+ 0.51 and 1.75 = 0.71 mm. This indicator
was higher than in the group of patients with
moderate and high myopia (AL1; 2.18 £ 0.53
and 2.16 + 0.54 mm, AL2; 1.62 £ 0.72 and
1.53 = 0.70 mm). However, the result of the
ALLI indicator in all groups was found to
be statistically insignificant (p > 0.05). The
applanation velocity indicators AV1 and
AV2 remained unchanged in all groups and
were not statistically significant (p > 0.05).
The mean HCR — high concave radius — was
7.75 = 0.58 mm in the group of patients with
mild myopia, 7.56 £ 0.63 mm in the group
of patients with moderate myopia, and 7.32
+ 0.65 mm in the group of patients with high
myopia, showing a decreasing trend. These
indicators were statistically significant (p <
0.001).

The mean DA-curvature amplitude in
the group of patients with mild myopia was
1.05 £ 0.12 mm, in the group of patients with
moderate myopia it was 1.06 + 0.13 mm, and
in the group of patients with high myopia it
was 1.10 £ 0.15 mm, and was statistically
significant (p < 0.001). In these results, it
is possible to observe the dynamics of the

increase in indicators with increasing myopia.

Curvature amplitude - DA - can also be
explained by an increase in corneal diameter
and elongation of the axial axis in high
myopia. In mild myopia, these indicators
are somewhat smaller. PD - peak distance
indicator was on average 5.23 + 0.45 mm in
the group with mild myopia. It was the mean
5.34 + 0.52 mm in the group with moderate
myopia, and the mean 5.45 £ 0.56 mm was in
the group with high myopia. These results are
statistically significant (p < 0.05).

Biomechanical indices — CBI and TBI —
are not significantly changed among mild and
moderate myopia groups (p > 0.05). However,
there were dramatically changes between
moderate (the mean 0.04 + 0.02 and 0.07 +
0.03) and high myopia (the mean 0.11 £ 0.03
and 0.15 £ 0.03) groups (p < 0.001).

Discussion

These above-mentioned parameters have
a great importance in myopic eyes. This
measurement represents CCT and resistance
to the corneal surface to the action of
intraocular pressure and external air blowing.
It is clinically important and allows predicting
the long-term results (keratoectasia and
keratoconus) after LASIK refractive surgery
and the development of glaucoma.
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In all three groups DA, PD, IR, CBI
and TBI parameters showed a tendency to
increase proportionally with the increase of
myopia. These parameters are also statistically
significant (p < 0.05).

Corvis ST biomechanical parameters are
some geometric measurements that result
from the inward and outward movement
of the cornea after a single air puff. This is
mainly determined as the product of three
factors: the air puff pressure, the IOP, and
the biomechanical properties of the cornea.
In all cases, the air puff pressure is the same
and constant. As a result, analyzing the
biomechanical properties of the cornea can
show changes in some eye diseases such as
keratoconus and glaucoma [6].

Therefore, an accurate method for
assessing corneal biomechanics in vivo is
of great importance for predicting corneal
surgical outcomes and planning the optimal

type of surgery [4].

Theresults obtained in our study, including
HCR, PD, DA, CBI and TBI are close to the
results of Huseynova T. et al. [6]. In a study
by Valibon B.F. et al. [8] in healthy eyes, the
results of corneal biomechanical parameters
were comparable to those obtained in a group
of patients with myopia and the differences
between them and the results in healthy
human eyes were determined.

Conclusion

It should be noted that the above-
mentioned corneal biomechanical parameters
allow us to analyze and predict the course
of eye diseases and long-term results of
refractive surgery. According to the results,
a tendency was observed to increase in the
main parameters of corneal biomechanical
dimensions in patients with high myopia, who
had a larger axial length of the eyeball and a
thinner CCT, compared to patients with mild
myopia.
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