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Purpose: To characterize corneal biomechanical properties using the CORVIS-ST device in myopic individuals.

Methods: This prospective cross-sectional study included patients with myopia. Our study included 154 eyes of 154 myopic patients
aged between 18 and 40 years, with stable refraction for at least 2 years. A full ophthalmological examination and corneal tomography
were performed using a Pentacam HR device. Corneal biomechanical parameters were assessed using the CORVIS-ST device in mild,
moderate, severe, and extreme myopia groups.

Results: Statistically significant differences were observed in the DA ratio (p = 0.033), SP-A (p=0.009), CBI (p=0.041), SSI
(p=0.000), and Peak distance (p = 0.032). In correlation with different Corvis ST biomechanical variables, SE was found to be
correlated with DA ratio(r=—0.191, p=0.018), SP-A(r=0.199, p=0.013) and SSI(r=—0.336, p=0.000), while in multiple regression
analysis, SE was found to be independently correlated with SSI and peak distance(p=0.036,0.038 respectively) while the grade of
myopia was found to be independently correlated with SP-A(p=0.034).

Conclusion: SSI, Peak distance, and SP-A were independently related to SE and myopia grade, confirming the hypothesis that eyes
with higher myopia are more deformable and less stress resistant.
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Introduction
Myopia is a major public health issue and is becoming increasingly prevalent worldwide. It is anticipated that by 2050, over
5 billion and 1 billion people will be affected by myopia and high myopia, respectively, with the majority of myopia cases
occurring between the ages of 20 and 40 years.! A higher degree of myopia is related to ocular comorbidities, resulting in
visual impairment and lower quality of life. All these facts concern and support a prospective myopia control plan. Perhaps the
most frequent methods for managing myopia are spectacles and contact lenses. However, refractive procedures such as laser-
assisted in situ keratomileusis and implantable contact lenses have a favorable impact on an individual’s quality of life.*
Poor screening for refractive surgery, on the other hand, may lead to serious postoperative problems; therefore corneal
biomechanics is gaining popularity in the field of refractive surgery. Biomechanical factors are significant and should not be
overlooked in patients undergoing refractive surgery because they assist in the prediction of postsurgical complications such as
ectasia.* Corneal biomechanical properties can now be assessed in clinical settings using tools such as an ocular response
analyzer (ORA, Reichert Ophthalmic Instruments, Buffalo, NY, USA) and corneal visualization Scheimpflug technology
(Corvis ST, OCULUS Optikgeridte GmbH; Wetzlar, Germany). ORA is based on a dynamic bidirectional applanation process,
and biomechanical parameters such as corneal hysteresis and the corneal resistance factor are measured,”® Corvis ST, on the
other hand, characterizes corneal biomechanical parameters by measuring the dynamic deformation response to a puff of air.
Understanding the relationship between myopic refractive error and corneal biomechanics may provide new insights
into the treatment of myopia using refractive surgery. The implications of this association may be useful in laser ablative

Clinical Ophthalmology 2024:18 901-912 901
Received: 22 November 2023 © 2024 El-Mayah et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
Accepted: 22 February 2024 AT Php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Published: 21 March 2024


http://orcid.org/0000-0003-2189-2215
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

El-Mayah et al Dove

surgeries. Lazerg S et al’ studied ethnic variation in corneal biomechanics between North African and French patients
using ORA, while Vinciguerra et al® studied the difference between Chinese and Caucasian healthy participants using
Corvis ST, and they found variations among the studied ethnic groups; however, insufficient data have been reported
describing corneal biomechanics using the Corvis ST device in Middle Eastern ethnicity. Therefore, our study aimed to
assess the corneal biomechanical characteristics of different grades of myopia and their relationship with refractive error
in a sample of patients of the Middle Eastern ethnicity. We included patients with extreme myopia in our study, which
was not investigated thoroughly in previous reports, with correlation of different biomechanical parameters, including the
corneal stress strain index (SSI), with different tomographic variables that influence corneal biomechanics.

Materials and Methods

This a cross-sectional study that was conducted from October 2022 to June 2023 at the Kasr Alainy School of Medicine,
in collaboration with a clear vision center in Egypt. This study was approved by the Central Scientific Research Ethical
Committee Board of the High Council of University Hospitals (number NO-0332 [V2]) and adhered to the Helsinki
Declaration. Written informed consent was obtained from all the patients.

Our study included 154 eyes of 154 myopic patients aged between 18 and 40 years, with stable refraction for at least
2 years. We excluded patients with any ocular pathology such as corneal ectasia, cataract, glaucoma, uveitis, or retinal or
optic nerve pathology.’ Patients with systemic diseases such as diabetes mellitus, hypertension, and collagen vascular
diseases were also excluded. We also excluded pregnant and lactating females and patients with a history of ocular
trauma, surgery, or contact lens use for less than 3 months. Regular usage of artificial tears also needs to be excluded as
the anterior corneal surface are smoothen.'® Corvis ST measurements were performed between 4 pm and 8 pm to avoid
diurnal variation.

All patients underwent full history taking and ophthalmological assessment in the form of visual acuity assessment
using the Snellen chart, anterior segment examination and posterior segment examination using slit-lamp bimicroscopy,
IOP assessment using Goldmann applanation tonometry, and cycloplegic refraction. Corneal tomography assessment was
performed using Pentacam HR (Oculus, Wetzlar, Germany), and corneal biomechanical assessment was performed using
Corvis ST (Oculus, Wetzlar, Germany, software version 1.6r2187) for all study participants. All imaging procedures were
performed by a skilled operator, and only images with OK-Qs were included.

According to Tang et al,'"' myopia was graded as mild if SE was more than —0.5, but less than —3; moderate if SE was
equal to or more than —3, but less than —6; severe if SE was equal to or more than —6, but less than —9; and extreme if SE
was equal to or more than —9. In our study, we included the following corneal tomographic parameters: mean
keratometric value and Kmax of the anterior 3 mm surface, corneal thickness at the pachy apex and thinnest location,
corneal volume (CV), and BAD.

The corneal biomechanical parameters tested were as follows: applanation length at the first and second applanations
(AL1 and AL2), velocity at the first and second applanations (AV1 and AV2), peak distance (PD), highest concavity
radius (HCR), deformation amplitude (DA), non-compensated (IOPnct), biomechanically corrected (bIOP) intraocular
pressure, central corneal thickness(CCT), stiffness parameter at the first applanation (SPA1), integrated inverse radius
(IR), deformation amplitude ratio (DA ratio), ARth (Ambrosio relational thickness), the stress strain index(SSI), corneal
biomechanical index(CBI), and topographic biomechanical index(TBI).

Statistical Methods

Data were statistically described in terms of mean + standard deviation (= SD), median and range, or frequencies
(number of cases) and percentages when appropriate. Numerical data were tested for normal assumptions using the
Kolmogorov—Smirnov test. Comparison of numerical variables between the study groups was performed using one-way
analysis of variance (ANOVA) test with post-hoc multiple 2-group comparisons to compare normally distributed data,
and Kruskal-Wallis test with post-hoc multiple 2-group comparisons to compare non-normal data. Correlations between
various variables were performed using the Pearson moment correlation equation for the linear relation of normally
distributed variables and the Spearman rank correlation equation for non-normal variables/non-linear monotonic rela-
tions. Multivariate analysis models were used to test for the preferential effect of independent variable(s) on dependent
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variable(s). Statistical p was set at p < 0.05. IBM SPSS (Statistical Package for the Social Sciences; IBM Corp, Armonk,
NY, USA) version 22 for Microsoft Windows was used for all statistical analyses.

Results

The current study included 154 eyes from 154 patients (61 males and 93 females). The mean age of the study participants
was 24.46 + 5.14 years (range, 18—40 years) with no statistically significant difference between the four groups with
regard to age and sex (p=0.187,0.106 respectively). We included 50 (32.5%), 73 (47.4%), 21 (13.6%), and 10(6.5%) eyes
in the mild, moderate, severe, and extreme myopia groups, respectively. The mean spherical equivalent was —4.29+ 2.19
with mean sphere was —3.9020 + 2.1 and mean cylinder —0.89+ 0.46. Mean IOP was 16.27+2.1 with mean bIOP
16.1£1.8.

Corneal biomechanical parameters of the different myopia groups are shown in Table 1. There were statistically significant
differences between the groups in the DA ratio (p = 0.033), SP-A (p=0.009), CBI (p=0.041), SSI (P=0.000), and Peak distance
(p = 0.032). Bonferroni multiple comparisons between pairs are presented in Table 2. In correlation with different Corvis ST
biomechanical variables, SE was found to be correlated with the DA ratio, SP-A, and SSI, as shown in Table 3 and Figure 1,
while In the multiple regression analysis, SE was found to be independently correlated with SSI and peak distance, while the
grade of myopia was found to be independently correlated with SP-A, as shown in Table 4.

Discussion

The management of myopia using refractive surgery is widely used; therefore, evaluation of corneal biomechanics has
been used for the diagnosis and prediction of postoperative complications.'> A better understanding of corneal
biomechanical characteristics in different grades of myopia might help improve the selection of suitable candidates for
refractive procedures and guide the understanding of the management of biomechanic-modulating treatments.'*'* Many
studies'>'®27 have been conducted to detect the associations between corneal biomechanics measurements using Corvis
ST in China, India, and Iran with few studies incorporating extreme myopia cases and few have addressed the value of
SSI. The current study is the first to describe corneal biomechanical properties in different grades of myopia in our
country and found that SSI and Peak distance were independently correlated with refractive error spherical equivalent,
and SP-A was independently correlated with the grade of myopia.

In the current study, IOP and CCT were correlated with most corneal biomechanical variables, as shown in Table 4,
which is consistent with other studies.'”**2° This explains the importance of the newly introduced SSI in the Corvis ST
software. Because it assesses material stiffness, the invention of SSI solves this problem.*° In the analysis of the SSI
parameter, Eliasy et al*' employed a numerical model that not only included a large range of changes in IOP, CCT, shape,
and material parameters but also somewhat extended beyond the scope of clinical research. As a new measure independent
of IOP and corneal geometry, SSI can detect high-risk or vulnerable individuals with ectasia after refractive surgery, alert
clinicians to the potential hazards caused by decreased corneal biomechanical qualities, and aid in surgical planning. In the
current study, we found that SE was independently correlated with SSI, and we found a statistically significant difference in
SSI between the mild, moderate myopia, and extreme myopia groups, consistent with the findings of Han et al,'® who found
that SSI values were lower in patients with higher grades of myopia; however, in their study, they included only two groups:
the low myopia group with SE > 3.00D and the high myopia group with SE > —6.00D, which is also consistent with other
studies that involved extreme myopia patients among the Chinese population.?*=":

Peak distance (PD) is defined as the distance between two corneal peaks at the highest concavity.'” In our study, we
found a statistically significant difference between the moderate, severe, and extreme myopia groups and found that SE

18,20,22 12!

was independently correlated with PD. These results are consistent with those of other studies, also Lu et a

found a statistically significant correlation between axial length and PD in children; however, other studies testing the
correlation between SE and PD found no significant results.?’-*®

The stiffness parameter at applanation 1 (SP-A1) represents corneal stiffness as derived from the resultant pressure
divided by the deflection amplitude at applanation 1(A1)."” The more stiff the cornea, the more the value of SP-Al, in

our study, we found that myopia grade was independently correlated with SP-A1 (coefficient p=—0.271, p=0.034), which

2
1,7

is consistent with the results of other studies that analyzed SP-A while other studies did not show a significant
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Table | Descriptive Analysis of Different Biomechanical Parameters in Each Myopia Group

Grade DA Ratio | Integrated ARTh SP-A CBI ssl TBI DA Peak HCR ALI AL2 AVI AV2
Radius distance
Mild Mean 4.958 845 467.450 101.392 | 0.5056 | 0.9298 | 0.19 1.0466 | 4.9680 72082 | 2.1722 1.5860 | 0.1538 | —0.3070
N 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Std. Deviation 1.3956 0.822 85.0519 12.4987 | 0.22232 | 0.12826 | 0.201 | 0.09182 | 0.23203 0.78656 | 0.36276 | 0.40222 | 0.01748 | 0.03660
Median 4.700 8.50 458.250 102.450 | 0.5050 | 0.9400 | 0.14 1.0300 | 4.9600 6.9750 | 2.1350 1.5750 | 0.1600 | —0.3100
Minimum 39 7 326.4 75.5 0.05 0.58 0 0.85 4.48 6.03 1.35 0.88 0.10 —-0.39
Maximum 14.1 I 7719 131.1 1.00 1.18 | 1.30 5.48 9.64 2.99 2.58 0.19 -0.23
Moderate | Mean 4.563 8.26 496.179 109.989 | 0.3815 0.8845 0.17 1.0315 | 4.9412 7.2207 | 2.2138 1.5895 | 0.1475 | —0.3008
N 73 73 73 73 73 73 73 73 73 73 73 73 73 73
Std. Deviation 0.4064 0.755 98.6249 15.0916 | 0.23899 | 0.09542 | 0.171 | 0.09761 | 0.24675 0.71442 | 0.38361 | 0.33068 | 0.02026 | 0.03179
Median 4.600 8.30 475.300 111.700 | 0.3700 | 0.8800 | 0.14 1.0200 | 4.9300 7.1300 | 2.0900 1.5700 | 0.1500 | —0.3000
Minimum 35 7 320.2 76.4 0.02 0.69 0 0.80 424 5.45 1.47 1.01 0.10 -0.37
Maximum 5.7 I 775.0 144.1 0.89 I.11 | 1.28 5.56 9.06 2.85 2.15 0.19 —0.24
Severe Mean 4.390 8.26 491.400 108.414 | 0.4095 0.8600 | 0.13 1.0214 | 4.8995 7.1405 22914 1.7190 | 0.1419 | —0.3029
N 21 21 21 21 21 21 21 21 21 21 21 21 21 21
Std. Deviation 0.4122 1.038 99.7599 13.1636 | 0.23619 | 0.11345 | 0.153 | 0.07683 | 0.26449 0.77071 | 0.32961 | 0.49558 | 0.02400 | 0.03227
Median 4.400 8.10 444.100 108.100 | 0.4100 | 0.8400 | 0.03 1.0400 | 4.9000 7.0700 | 2.3900 1.8500 | 0.1400 | —0.3100
Minimum 3.6 6 3727 87.9 0.08 0.68 0 0.89 4.13 5.92 1.82 0.87 0.10 —0.38
Maximum 5.1 10 654.5 138.4 0.92 1.05 | I.16 5.29 9.09 2.72 291 0.19 -0.23
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Extreme Mean 4.620 8.38 462.400 105.210 | 0.4360 | 0.7640 | O.11 1.0830 5.1710 7.3520 2.1230 1.4720 | 0.1530 | —0.3250
N 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Std. Deviation 0.2658 0.478 104.0872 | 11.6438 | 0.25941 | 0.07442 | 0.310 | 0.08138 | 0.28278 0.68189 | 0.28737 | 0.44349 | 0.02003 | 0.03951
Median 4.650 8.45 473.250 102.500 | 0.3900 | 0.7550 | 0.0l 1.0750 | 5.2050 7.2250 2.0100 1.3400 0.1550 | —0.3400
Minimum 42 8 297.2 834 0.10 0.67 0 0.93 4.49 6.04 1.87 0.97 0.11 —-0.36
Maximum 5.0 9 627.4 121.5 0.93 091 | 1.23 5.49 8.47 2.66 221 0.19 -0.23

Total Mean 4.671 833 484.006 106.673 | 0.4292 0.8881 0.17 1.0384 | 4.9592 72142 2.2050 1.5984 | 0.1492 | —0.3047
N 154 154 154 154 154 154 154 154 154 154 154 154 154 154
Std. Deviation 0.8783 0.805 95.0294 14.2391 | 0.23876 | 0.11511 | 0.190 | 0.09251 | 0.25168 0.73847 | 0.36374 | 0.38740 | 0.02016 | 0.03419
Median 4.600 8.40 467.900 105.250 | 0.4350 | 0.8800 | 0.07 1.0300 | 4.9400 7.0850 2.1200 1.5700 | 0.1500 | —0.3000
Minimum 35 6 297.2 75.5 0.02 0.58 0 0.80 4.13 5.45 1.35 0.87 0.10 —0.39
Maximum 14.1 11 775.0 144.1 1.00 1.18 | 1.30 5.56 9.64 2.99 291 0.19 -0.23
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Table 2 ANOVA Comparison Between Different Grades of Myopia as Regards Corneal Biomechanical Variables
(Benferroni Multiple Comparison Was Done and Significant Results Were Shown Between Brackets, Group a Mild,
B Moderate, C Severe and D Extreme Myopia)

Sum of Squares | df Mean Square | F p value
DA ratio Between Groups | 6.648 3 2216 2.985 | 0.033
Within Groups 111.366 150 | 0.742
Total 118.014 153
Integrated radius | Between Groups | 1.236 3 0.412 0.632 | 0.596
Within Groups 97.807 150 | 0.652
Total 99.043 153
ARTh Between Groups | 30,339.429 3 10,113.143 1.123 | 0.342
Within Groups 1,351,340.124 150 | 9,008.934
Total 1,381,679.554 153
SP-A Between Groups | 2282.243 3 760.748 3.971 | 0.009 (A & B=0.005)
Within Groups 28,738.783 150 | 191.592
Total 31,021.025 153
CBI Between Groups | 0.466 3 0.155 2.825 | 0.041 (A & B=0.027)
Within Groups 8.256 150 | 0.055
Total 8.722 153
Ssl Between Groups | 0.258 3 0.086 7.306 | 0.000 (A&D=0.000, B&D=0.007)
Within Groups 1.769 150 | 0.012
Total 2.027 153
TBI Between Groups | 0.091 3 0.030 0.841 | 0.473
Within Groups 5.423 150 | 0.036
Total 5514 153
DA Between Groups | 0.033 3 0.011 1.283 | 0.282
Within Groups 1.277 150 | 0.009
Total 1.309 153
Peak distance Between Groups | 0.551 3 0.184 3.013 | 0.032 (B&D=0.039, C&D=0.029)
Within Groups 9.140 150 | 0.061
Total 9.691 153
HCR Between Groups | 0.309 3 0.103 0.186 | 0.906
Within Groups 83.128 150 | 0.554
Total 83.437 153
(Continued)
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Table 2 (Continued).
Sum of Squares | df Mean Square | F p value
ALI Between Groups | 0.284 3 0.095 0.710 | 0.547
Within Groups 19.960 150 | 0.133
Total 20.243 153
AL2 Between Groups | 0.479 3 0.160 1.065 | 0.366
Within Groups 22.483 150 | 0.150
Total 22.962 153
AVI Between Groups | 0.003 3 0.001 2.114 | 0.101
Within Groups 0.060 150 | 0.000
Total 0.062 153
AV2 Between Groups | 0.006 3 0.002 1.603 | 0.191
Within Groups 0.173 150 | 0.001
Total 0.179 153
Table 3 Correlation Between Different Biomechanical Variables, SE and Corneal Tomographic Variables
SE Pachy Apex | Thinnest Location | Mean K | Kmax | BADD | CV
DA ratio Correlation | —0.191 | —0.358 -0.371 0.212 0.200 | 0.185 —-0.235
p value 0.018 | 0.000 0.000 0.008 0.013 0.022 0.003
N 154 154 154 154 154 154 154
Integrated radius | Correlation | —0.050 | —0.549 —0.552 0.223 0.204 0.244 —0.386
p value 0.538 | 0.000 0.000 0.005 0.011 0.002 0.000
N 154 154 154 154 154 154 154
ARTh Correlation | 0.027 | 0.347 0.353 —-0.328 —0.348 | —0.551 0.017
p value 0.736 | 0.000 0.000 0.000 0.000 | 0.000 0.834
N 154 154 154 154 154 154 154
SP-A Correlation | 0.199 | 0.676 0.678 0.007 0.034 | -0.309 0.593
p value 0.013 0.000 0.000 0.936 0.673 0.000 0.000
N 154 154 154 154 154 154 154
CBI Correlation | —0.179 | —0.685 —0.694 0413 0.390 | 0.578 -0.360
p value 0.026 | 0.000 0.000 0.000 0.000 | 0.000 0.000
N 154 154 154 154 154 154 154
SsI Correlation | —0.336 | 0.081 0.064 —0.064 =0.111 | —0.011 0.034
p value 0.000 | 0319 0.433 0.432 0.172 | 0.893 0.678
N 154 154 154 154 154 154 154
(Continued)
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Table 3 (Continued).

SE Pachy Apex | Thinnest Location | Mean K | Kmax | BAD D | CV
TBI Correlation | —0.156 | —0.250 —0.273 0.223 0.236 0.564 —0.100
p value 0.053 0.002 0.001 0.005 0.003 0.000 0.216
N 154 154 154 154 154 154 154
DA Correlation | 0.013 —0.246 —0.243 —0.195 —0.180 | 0.010 —0.304
p value 0.874 0.002 0.002 0.015 0.025 0.906 0.000
N 154 154 154 154 154 154 154
Peak distance Correlation | 0.107 —0.153 —0.146 —0.506 —0.454 | —0.229 —0.362
p value 0.188 0.058 0.071 0.000 0.000 0.004 0.000
N 154 154 154 154 154 154 154
HCR Correlation | 0.013 0.370 0.375 -0.211 —0.210 | —0.221 0.240
p value 0.876 0.000 0.000 0.008 0.009 0.006 0.003
N 154 154 154 154 154 154 154
ALl Correlation | 0.006 0.356 0.350 —0.011 0.008 0.008 0.374
p value 0.938 0.000 0.000 0.891 0918 0.921 0.000
N 154 154 154 154 154 154 154
AL2 Correlation | —0.006 | 0.276 0.286 0.006 —0.032 | —0.007 0.308
p value 0.936 0.001 0.000 0.944 0.689 0.928 0.000
N 154 154 154 154 154 154 154
AVI Correlation | —0.100 | —0.354 —0.352 —0.118 —0.122 | 0.065 —0.366
p value 0.219 0.000 0.000 0.145 0.131 0.424 0.000
N 154 154 154 154 154 154 154
AV2 Correlation | —0.078 | 0.226 0.224 0.074 0.024 —0.090 0.274
p value 0.337 0.005 0.005 0.360 0.769 0.265 0.001
N 154 154 154 154 154 154 154

difference between different myopic grades.'”**?' This finding could be explained by the different categorization of
patients, as some studies categorized patients into only two groups, low to moderate myopia and high myopia groups,
using the SE of —5D as a cut-off between both groups. In our study, we categorized patients into four groups to fully
describe each. Another point of difference is the different ethnicities that could play a role in the differences in corneal
biomechanics.

The deflection amplitude ratio (DA ratio) represents the resistance of the cornea to deformation; the greater the DA ratio, the
lower is the resistance of the cornea to deformation. In our study, we found a higher DA ratio in patients with high SE than in
those with lower ones, in the multivariate analysis, these results were insignificant. Our results were consistent with those of
Kenia et al,'” who found comparable values of DA ratio in low to moderate myopia (4.48 + 0.38), patients, high myopes
(4.51 + 0.42), and normal eyes (4.30 £ 0.50).*
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Figure | Correlation between SE and biomechanical variables. (A) Correlation between SSI and SE in the study sample, (B): Correlation between SP-A and SE in the study

sample, (C): Correlation between DA ratio and SE in the study sample.

The corneal biomechanical index (CBI) is a sensitive parameter for prediction of keratoconus and ectasia cases.>® The

more biomechanically weaker the cornea, the closer the CBI value is to 1. In our study, we found only a statistically

significant difference between the mild and moderate myopia groups, and CBI was correlated with SE; however, there

was no correlation with SE or myopia grade in multivariate analysis. These results are consistent with those of other

Table 4 Multivariate Regression Analysis Model Between Corneal Biomechanical Variables and SE, Grade of Myopia, IOP, CCT and Age

SE Myopia Grade IOP CCT Age

Coefficient (§) | P Coefficient () | P Coefficient () | P Coefficient () | P Coefficient (§) | P
DA ratio -0.014 0.955 | —0.121 0.626 | —0.170 0.035 | —0.253 0.003 | 0.060 0.447
IR —0.100 0.647 | —0.008 0971 | —0.372 0.000 | —0.377 0.000 | —0.019 0.782
ARTh 0.144 0.566 | 0.094 0.707 | 0.045 0.576 | 0.364 0.000 | 0.023 0.777
SP-A —0.212 0.094 | —0.271 0.034 | 0.530 0.000 | 0.578 0.000 | —0.043 0.286
CBI 0.055 0.773 | 0.061 0.754 | 0.053 0399 | —0.717 0.000 | —0.006 0.921
Ssl 0.498 0.036 | 0.066 0.780 | 0.308 0.903 | 0.010 0.000 | 0.021 0.779
TBI 0.149 0.567 | 0.045 0.862 | —0.046 0.584 | —0.161 0.066 | 0.129 0.121
DA —0.053 0.766 | 0.087 0.623 | —0.752 0.000 [ —0.014 0.820 | O.161 0.005
Peak distance —-0.371 0.038 | —0.147 0411 | —0.767 0.000 | 0.049 0.408 | 0.054 0.340
HCR 0.015 0.952 | —0.064 0.800 | 0.196 0.017 | 0.266 0.002 | 0.016 0.846
ALl 0.319 0.192 | 0.248 0312 | 0.275 0.001 | 0.236 0.005 | —0.063 0418

(Continued)
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Table 4 (Continued).

SE Myopia Grade IOP CCT Age
Coefficient () | P Coefficient (§) | P Coefficient () | P Coefficient () | P Coefficient (B) | P
AL2 0.193 0434 | 0.099 0.689 | 0.293 0.000 | 0216 0.010 | —0.030 0.701
AVI -0.148 0280 | —0.092 0.505 | —0.847 0.000 | —0.065 0.160 | 0.065 0.137
AV2 0270 0.179 | 0.076 0707 | 0.645 0.000 | 0.070 0301 | —0.105 0.104
studies,'%?"?! which did not find a significant correlation between SE and CBI. Therefore, CBI is affected more in

cases of ectasia, regardless of refractive status.

In the current study, we tested the correlation between corneal tomographic parameters, namely, the Pachy apex,
thinnest location, Kmax, mean K, and corneal volume (CV), as shown in Table 3 and found a significant correlation
between these parameters and almost all parameters. These findings support the hypothesis that shape could affect

corneal biomechanical assessment,>>>*

and open a window to further investigate the interplay between tomography and
biomechanics.

The strengths of our study come from the fact that it is the first to be conducted in this area, the prospective
study design involving four myopia subgroups with inclusion of extreme myopia cases, and the proper analysis of
the latest software of the CORVIS-ST device (software version 1.6r2187) that allowed further analysis of stiffness
parameters such as SP-A and SSI. However, this study has a few limitations. Unfortunately, the number of eyes in
the extreme myopia group was lower than in the other groups. In addition, we included only adult participants to
limit the effect of age as a confounding variable, so we recommend further studies on the child age group with
a larger sample size and follow-up studies to detect the effect of time on the progression of myopia and corneal

biomechanics.

Conclusion
SSI, Peak distance, SP-A, and DA ratio are somehow correlated with SE, and the grade of myopia. We found the higher
the grade of myopia; the less resistance to strain and more deformability of the cornea. The study confirms the need to

address the biomechanics of the cornea before taking any critical decision regarding refractive surgery.
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The datasets generated during and/or analyzed during the current study are available from the corresponding author on
reasonable request.
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