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Abstract. – OBJECTIVE: The purpose of 
this study was to investigate the relation-
ship between corneal biomechanics and oc-
ular morphology in myopic children and ad-
olescents.  

PATIENTS AND METHODS: The study in-
cluded 170 right eyes, from 170 patients under 
the age of 18 years, who underwent a complete 
ophthalmologic examination, gathering the fol-
lowing data: spherical equivalent (SE) (under 
pharmacological cycloplegia), biomechanical 
parameters – corneal hysteresis (CH) and cor-
neal resistance factor (CRF), structural param-
eters – axial length (AL) and central corneal 
thickness (CCT). 

RESULTS: The average age of the patients 
was 15.26 years old (55.29% girls, 44.70% boys). 
Out of the 170 eyes, 111 were myopic eyes and 
59 were emmetropic. Myopic eyes had a signifi-
cantly lower CH (p=0.001), CRF (p=0.002) and 
CCT (p=0.009), and higher AL (p<0.001) than 
emmetropic eyes. The AL and CCT were signifi-
cantly higher in myopic males, compared to my-
opic females (p<0.001 and 0.001). In myopes, we 
found statistically significant negative correla-
tions between AL and CH (Pearson’s r=-0.218), 
CRF (r=-0.226) and also SE (r=-0.539), and pos-
itive between SE and either CH (r=0.193) or CRF 
(r=0.201). 

CONCLUSIONS: Corneal biomechanical 
properties are significantly related to myopia 
parameters in children.

Key Words:
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length, Corneal thickness.

Introduction

Myopia is a frequent ophthalmological pathol-
ogy, with an important impact on the patients’ 
quality of life and daily activities. Recent epide-
miological studies1 in European populations re-
port a prevalence of the disease of up to 24.4%, 
and an ascending trend for the following decades. 
According to the World Health Organization2, 
52% of the world’s population is projected to be 
myopic by 2050. 

In children, the disease is particularly con-
cerning, both for the parents and for the medical 
practitioners, including ophthalmologists and 
pediatricians. An increase in the number of my-
opic children has been reported3 in several popu-
lations: in eastern Asia, the prevalence increased 
by 23% over a decade, while in Caucasian popula-
tions, the time trends are smaller. Raising parents’ 
awareness on myopia and means of prevention is 
important in clinical practice and has been prov-
en4 to decrease myopic shift and cumulative inci-
dence rate in primary school children. However, 
even in children who receive myopia treatments, 
such as topical atropine, there is a proportion of 
patients who still progress5, and may need more 
intensive monitoring and treatment. 

The disease associates a significant risk of oc-
ular complications, such as macular degeneration 
or retinal detachment, even at low refractive val-
ues. Studies6 show that a myopic eye with a re-
fractive error of -3.00 diopters (D) has 4 times the 
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risk of macular degeneration and 3 times the risk 
of retinal detachment of a myopic eye of -1.00 D. 
Myopia accounts for a large proportion of visual 
loss worldwide, with several studies7,8 citing my-
opic macular degeneration as a leading cause of 
blindness in these patients.

Myopic eyes are significantly different com-
pared to emmetropic ones, both structurally and 
biomechanically9. Myopia may be characterized 
by a mismatch between the optical power and the 
higher axial length (AL) of the eye10, and therefore, 
myopic eyes are significantly longer than emme-
tropic eyes. The pathogenesis of myopia is complex 
and includes an interaction between the genetic 
and the environmental factors of each individu-
al. Peripheral retinal defocus plays an important 
role, triggering a series of cellular and biochemical 
transformations in the retina, choroid, and sclera, 
ultimately leading to axial elongation11. In addition 
to these risk factors, physiological states, such as 
puberty and menstruation, have a certain impact 
on refractive values in myopic eyes. It has been 
reported12 that, during puberty, axial length and 
spherical equivalent increase faster in children that 
have an earlier height growth – thus, there is a my-
opic progression during these growth spurts.

Several behavioral risk factors have been associ-
ated9 with the development of myopia, including low 
amounts of time spent outdoors and continuous near 
work (reading, writing, and computer work). Re-
cently, especially due to the COVID-19 pandemic, 
many individuals have experienced lifestyle chang-
es resulting in increased digital screen time in both 
children and adults and a low amount of time spent 
outdoors13. Studies14 have shown a higher rate of my-
opia progression during strict home confinements 
compared to pre-pandemic rates. 

Several parameters appear to differ between 
myopic and emmetropic eyes, including peripap-
illary retinal nerve fiber layer (RNFL) thickness, 
peripapillary retinal vessel density15 or even the in-
traocular inflammatory profile16. Furthermore, the 
blood flow area in the choriocapillaris is lower in 
higher degrees of myopia, while the macular vas-
cular density is lower in all four quadrants in these 
patients17. In relation to axial length and refractive 
equivalent, other ocular characteristics are hypoth-
esized to differ in the myopic eye, including the 
biomechanical properties of the cornea18. 

Corneal biomechanical properties can be easi-
ly measured in almost every individual, including 
children and adolescents18. A continuous interest 
in their research has been shown due to their role 
in diseases such as glaucoma18,19, keratoconus20, 

and in the field of refractive surgery21. Regarding 
myopia, both the morphological and biomechan-
ical properties of the cornea are of importance, 
and may help identify children with a higher risk 
of myopia progression16,18.

A recent meta-analysis22, which included one pe-
diatric cohort, confirms that CH and CRF are sig-
nificantly higher in low myopes, compared to high 
myopes, and more studies are needed to determine 
whether modulation of corneal biomechanical pa-
rameters may influence myopia progression, espe-
cially in pediatric populations. More recently, data23 
have been published that demonstrate an association 
between a low baseline CH and axial elongation in 
spectacle-wearing myopic patients, which might re-
veal CH as a predictive factor of myopia progres-
sion. This link between the biomechanical state 
of the myopic cornea and the evolution of myopia 
could aid in the identification of children with a high 
risk of faster evolution, in which frequent monitor-
ing and treatment are necessary. 

Taking all these into account, the objective of 
our study was to explore the relationship between 
corneal biomechanics and ocular morphology in a 
pediatric myopic population, compared to a pedi-
atric emmetropic population.

Patients and Methods

The study was designed as a prospective, 
non-randomized, non-interventional cross-sec-
tional study. We screened all patients under the 
age of 18, who consecutively presented to a pri-
vate clinic (Oftaclinic) in Bucharest, Romania, 
between January 2021 and April 2022 (Figure 1). 
The research related to human use complies with 
all the relevant national regulations, institutional 
policies, and is in accordance with the tenets of 
the Helsinki Declaration. Informed consent was 
obtained from all participants/legal guardians of 
the patients included in this study. The study was 
approved by the Oftaclinic Ethics Committee.

The inclusion criteria were the diagnosis of 
low-moderate myopia [spherical equivalent (SE) 
between -0.50 D and -6.00 D]24 and emmetropia 
(SE between -0.50 D and +0.50 D)25. Included pa-
tients were divided in the study and control groups 
according to the value of the spherical equivalent 
calculated after pharmacological cycloplegia (cy-
clopentolate 10 mg/ml, instilled 3 times, at 5-min-
ute intervals, in each eye). The study group in-
cluded eyes with low to moderate myopia, while 
the control group included emmetropic eyes.

https://paperpile.com/c/vKKQtH/VfeL8
https://paperpile.com/c/vKKQtH/1EFtm
https://paperpile.com/c/vKKQtH/SGJ4z
https://paperpile.com/c/vKKQtH/n2VTY
https://paperpile.com/c/vKKQtH/SU6Hx
https://paperpile.com/c/vKKQtH/E6Xwj
https://paperpile.com/c/vKKQtH/5fM2p
https://paperpile.com/c/vKKQtH/ya2uS
https://paperpile.com/c/vKKQtH/V1AgX
https://paperpile.com/c/vKKQtH/V1AgX
https://paperpile.com/c/vKKQtH/V1AgX
https://paperpile.com/c/vKKQtH/2Jil
https://paperpile.com/c/vKKQtH/r1VAC
https://paperpile.com/c/vKKQtH/elnMl
https://paperpile.com/c/vKKQtH/ya2uS
https://paperpile.com/c/vKKQtH/V1AgX
https://paperpile.com/c/vKKQtH/TeD2x
https://paperpile.com/c/vKKQtH/c6zxj
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The exclusion criteria were represented by a 
history of refractive surgery and ocular pathol-
ogy, other than myopia (hyperopia, glaucoma, 
cataract, keratoconus, vitreoretinal pathology). 
Patients were also excluded if not compliant with 
testing, e.g., low waveform in Ocular Response 
Analyzer (ORA) testing. Randomly, only the right 
eye of each patient was included in the analysis.

Data Sources/Measurements
The ophthalmological evaluation of the patients 

included autorefractometry, before and after phar-
macological cycloplegia, using Topcon KR800 
(Topcon, Tokyo, Japan) to assess spherical error 
and equivalent (spherical error + ½ cylindrical er-
ror), slit lamp examination, fundus examination, 
Goldmann applanation tonometry, biomechanical 
analysis using Ocular Response Analyzer (Reichert 
Ophthalmic Instruments Inc., Depew, NY, USA) to 
determine corneal hysteresis (CH), corneal resis-
tance factor (CRF), Goldmann-correlated intraocu-
lar pressure IOP (IOPg) and measurement of axial 
length and central corneal thickness (CCT) using 
Aladdin biometer (Topcon, Tokyo, Japan).

The Ocular Response Analyzer is a device, 
based on non-contact tonometry, that applies an air 
pulse on the corneal surface and follows the corneal 
deformation and its return to the initial state using 

infrared light, thus recording 2 applanation pres-
sures. ORA measures intraocular pressure (IOPg, 
equivalent to the IOP measured using Goldmann 
Applanation Tonometry) and two estimates of cor-
neal viscoelastic behavior: corneal hysteresis, which 
represents corneal ability to absorb and dissipate en-
ergy (CH is the pressure difference between the first 
and second applanation) and the corneal resistance 
factor, which is a factor of the global corneal resis-
tance (similar to CH, with the second applanation 
multiplied with a constant)26. Autorefractometry is 
an electronic method for measuring refractive er-
rors, based on the principle of retinoscopy (follow-
ing the movement of the retinal reflection of a light, 
projected towards the patient’s eye)27. The Aladdin is 
an optical low-coherence interferometer accurately 
measuring ocular parameters, including the antero-
posterior length of the globe (axial length) and the 
thickness of the cornea28. 

Quantitative Variables and Statistical 
Methods

The study included categorical data (gender 
and refractive status - myopic or emmetropic) 
and numerical, continuous data (SE, CH, CRF, 
IOPg, AL, CCT). Statistical analysis of the data 
was performed using SPSS Statistics v. 26 (IBM 
Corp., Armonk, NY, USA).

Figure 1. Flow diagram detailing 
the selection of the study cohort.

https://paperpile.com/c/vKKQtH/ArKZX
https://paperpile.com/c/vKKQtH/bztIY
https://paperpile.com/c/vKKQtH/VUffq
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Categorical data were described using abso-
lute and relative frequency. To identify significant 
differences between the groups, the Independent 
Samples t-test was used, preceded by Levene’s 
test for equality of variances. In order to identi-
fy correlations between variables reported in the 
study, Pearson’s correlation coefficient (Pearson’s 
r) was calculated. A Pearson’s r between 0.3 and 
-0.3 reveals a weak correlation, between 0.3 and 
0.5 and between -0.3 and -0.5 reveals a moder-
ate correlation, and a Pearson’s r of over 0.5 or 
under -0.5 signifies that the correlation is strong. 
All correlations have been calculated controlling 
for IOPg, which acts as a confounding variable. A 
p-value of under 0.05 is considered a threshold for 
statistical significance.

Results

Descriptive Data
Referring to the 170 patients included in the 

study, 94 (55.29%) were female, and 76 (44.70%) 

were male. The mean age was 15.26 [standard de-
viation (SD) 2.686]. 

Of the 170 right eyes from 170 patients who met 
the inclusion criteria, 111 (65.29%) were myopic 
and 59 (34.70%) were emmetropic, after pharma-
cological cycloplegia. The gender distribution was 
balanced in both the study and the control group, 
with 61 (54.95%) females and 50 (45.05%) males 
in the myopic group; 33 (55.93%) females and 26 
(44.07%) males in the emmetropic control group. 

Main Results
Myopic eyes had a significantly lower SE, CH, 

CRF, CCT and higher AL, compared to emme-
tropic eyes (Table I). Male eyes had a significantly 
higher AL and CCT than female eyes in the my-
opic group, while in emmetropes the difference 
is significant only regarding AL. In the myopia 
group CRF was significantly higher in males 
compared to females (Table II).

There were significant correlations between 
the morphological and biomechanical properties 
of the eye in myopic patients, accounting for IOPg 

Table I. Mean and standard deviation of the age, SE (spherical equivalent), AL (axial length), CCT (central corneal thickness), 
CH (corneal hysteresis) and CRF (corneal resistance factor) in the whole cohort and in the myopic and emmetropic groups, with 
mean difference, standard error and p-value of independent samples t-test.

         	                                                Mean (Standard deviation)		

	 Entire cohort	 Myopic study	 Emmetropic	 Mean difference	 p-value
	 (N=170)	 group (N=111)	 control group	 (Standard error)
			   (N=59)		

Age (years)	 15.26 (2.69)	 15.4 (2.50)	 15.02 (3.003)	 0.38 (0.46)	 0.409
SE (D)	 -1.73 (1.77)	 -2.64 (1.54)	 -0.04 (0.33)	 -2.60 (0.15)	 <0.001
AL (mm)	 24.21 (1.08)	 24.56 (1.00)	 23.55 (0.88)	 1.01 (0.15)	 <0.001
CCT (mm)	 0.558 (0.038)	 0.552 (0.037)	 0.569 (0.040)	 -0.016 (0.006)	 0.009
CH (mmHg)	 11.79 (1.98)	 11.43 (1.73)	 12.47 (2.30)	 -1.03 (0.31)	 0.001
CRF (mmHg)	 11.98 (2.17)	 11.64 (1.99)	 12.70 (2.31)	 -1.06 (0.34)	 0.002

Table II. Mean, standard deviation and p-value of the independent samples t-test, regarding the age, SE (spherical equivalent), 
AL (axial length), CCT (central corneal thickness), CH (Corneal hysteresis) and CRF (corneal resistance factor) in male and 
female subjects, in the myopia and emmetropia groups.

		 Myopic study group (N=111)		 Emmetropic control group (N=59)

	 Males	 Females	 p-value	 Males	 Females	 p-value	
	 (n = 50)	 (n = 61)		  (n = 26)	 (n = 33)
		
Age (years)	 15.22 (2.68)	 15.54 (2.36)	 0.504	 15.54 (2.64)	 14.61 (3.24)	 0.240
SE (D)	 -2.59 (1.59)	  -2.68 (1.50)	 0.762	 -0.058 (0.29)	 -0.026 (0.36)	 0.720
AL (mm)	 24.94 (0.90)	 24.25 (0.97)	 <0.001	 23.97 (0.86)	 23.22 (0.76)	 0.001
CCT (mm)	 0.565 (0.04)	 0.541 (0.03)	 0.001	 0.571 (0.04)	 0.567 (0.04)	 0.682
CH (mmHg)	 11.73 (1.65)	 11.20 (1.76)	 0.110	 11.89 (2.30)	 12.93 (2.23)	 0.083
CRF (mmHg)	 12.10 (2.22)	 11.26 (1.70)	 0.027	 12.30 (2.08)	 13.03 (2.46)	 0.232
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as a confounding variable. In the emmetropic 
subgroup, there were strong positive correlations 
between CCT-CH and between CCT-CRF (Table 
III). In the myopic subgroup, there were moder-
ate positive correlations between CCT-CH and 
CCT-CRF (Figure 2), strong negative correlation 
between AL-SE, weak positive correlations be-
tween SE-CH, SE-CRF and CCT-SE, and weak 
negative correlations between AL-CH and AL-
CRF (Figure 3). There were moderate, negative, 
statistically significant correlations between age 
and both CH and CRF, in the myopic group and 
in the emmetropic group (Table IV).

Discussion

Consistent with other studies in literature, the 
results of our study indicate that, in children and 
adolescents, myopic and emmetropic eyes are sig-
nificantly different in terms of AL, CH and CRF. 

Figure 2. Correlation between central corneal thickness and corneal hysteresis (first scatter plot) and corneal resistance factor 
(second scatter plot) in the myopic study group.

Figure 3. Correlation between axial length and corneal hysteresis (first scatter plot) and corneal resistance factor (second scatter 
plot) in the myopic study group.

Table III. Correlations in the myopic group and in the 
emmetropic group, between SE (spherical equivalent), AL 
(axial length), CCT (central corneal thickness), CH (corneal 
hysteresis) and CRF (corneal resistance factor). 

	                  Pearson’s correlation coefficients

	 Myopic study	 Emmetropic
	  group	 control group

AL-CH	 -0.218*	 -0.162

AL-CRF	 -0.226*	 -0.171

CCT-CH	 0.412†	 0.625†

CCT-CRF	 0.384†	 0.612†

SE-CH	 0.193*	 -0.097

SE-CRF	 0.201*	 -0.079

CCT-SE	 0.229*	 -0.102

AL-SE	 -0.539†	 0.046

CCT-AL	 -0.009	 0.031

*p<0.05; †p<0.001.
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Furthermore, in our myopic pediatric cohort there 
were statistically significant correlations between 
CCT and both CH and CRF, between AL and CH or 
CRF, and between SE and CH, CRF, AL and CCT.

An important finding of this study relates to 
the biomechanical properties of the cornea: in 
myopes, CH and CRF were significantly lower 
than in emmetropes, and were inversely correlat-
ed with AL. Our results are generally similar to 
those obtained in previous studies in literature. 
In a pediatric cohort29 of 293 eyes, both CH and 
CRF were correlated with AL and CCT, and were 
significantly lower in myopes, compared to em-
metropes. 

Moreover, the data from the literature show 
that central corneal thickness is lower in myopia30, 
while not influenced by the degree of myopia31. 
This suggests that in myopic eyes changes appear 
mostly in other structures, such as the sclera32, 
choroid, and even retinal pigment epithelium33.

In our study, the correlations between CCT and 
either CH or CRF were positive and moderate or 
strong, both in myopes and in emmetropes. Re-
gression models in myopes revealed that the varia-
tion of CH and CRF is highly dependent on CCT, 
far more than on refraction values34. These com-
plex interrelations may be explained by a flattening 
and thinning effect that axial elongation may have 
on the cornea35, a lower rigidity in myopic eyes36, 
or an alteration in collagen fibers in myopia, which 
impacts biomechanical properties37.

Furthermore, there seems to be a certain rela-
tionship between CCT and SE: a diverse cohort of 
children revealed that a decrease of 1 micrometer 
in CCT is associated with a decrease of 1.00 D of 
SE38. However, since regression analysis revealed 
a large proportion of CCT variability unaccount-
ed for SE, more data are needed to accurately de-

scribe the relationship between CCT, SE and oth-
er myopic components, such as AL and corneal 
curvature.

Our study revealed the interplay between AL, 
CH, and SE, with significant correlations between 
each two of these parameters. The relationship 
between spherical equivalent and corneal biome-
chanics was proved to be complex. There are cor-
relations between CH or CRF and SE in myopia 
study group, with no correlation in emmetropes. 
This may be due to the fact that myopia has both 
an axial component (that is, long AL) and a refrac-
tive component (high optical power of the eye). 
Therefore, AL cannot be fully correlated with SE, 
as the refractive component is unaccounted in this 
relation. For this reason, we decided to include 
both AL and SE in the study. Similar studies39 
have found varying levels of correlations between 
CH and either SE or AL. CH has a comparable 
level of correlation with AL and SE, suggesting 
that in the myopic eye, a low corneal hysteresis 
reflects both a higher axial length and a greater 
refractive power of the cornea and lens.

Gender accounted for the differences in AL 
and CCT in our study. However, similar studies40 
have found no differences between genders in 
terms of AL and CCT, and an extensive study41 in 
an Italian population revealed significant differ-
ences between genders in terms of CH and CRF, 
while CCT did not differ. Several studies in liter-
ature have revealed that gender plays a role in the 
evolution of myopia. Annual myopia progression 
has been proven42 to be faster in girls. Studies43 
have shown that in children, the prevalence of my-
opia is higher in girls (5.96% in boys and 10.37% 
in girls, between the ages of 13 and 16), a dif-
ference appearing from the age of nine3. The fact 
that myopic males had a significantly longer AL in 
our study, and no differences in SE, compounded 
by the varying results in the literature, suggests 
that the underlying mechanism is unclear; howev-
er, it might involve a heightened corneal rigidity 
in men. Interestingly, in terms of biomechanics, 
only the CRF in myopic boys was significantly 
higher than in girls, in our study. More research 
is needed to identify the factors that lead to cer-
tain biomechanical or morphological differences 
between genders, in different populations. 

Our study confirms an inverse correlation be-
tween CH or CRF and age, both in myopes and 
in emmetropes. In a recent genome-wide associa-
tion study44 of corneal biomechanical properties, 
both CH and CRF are associated with age, and on 
average, men had lower CH and CRF than wom-

Table IV. Correlations in the myopic group and in the 
emmetropic group, between age and AL (axial length), CH 
(corneal hysteresis) and CRF (corneal resistance factor), 
CCT (central corneal thickness), SE (spherical equivalent). 

	                  Pearson’s correlation coefficients

	 Myopic study	 Emmetropic
	  group	 control group

Age-AL	 0.097	 0.209
Age-CH	 -0.311*	 -0.436*
Age-CRF	 -0.304*	 -0.458†

Age-CCT	 -0.059	 -0.194
Age-SE	 -0.033	 -0.037

*p<0.01; †p<0.001.

https://paperpile.com/c/vKKQtH/gHgnG
https://paperpile.com/c/vKKQtH/C42VJ
https://paperpile.com/c/vKKQtH/bFZBE
https://paperpile.com/c/vKKQtH/kkFUQ
https://paperpile.com/c/vKKQtH/BuY4P
https://paperpile.com/c/vKKQtH/O3CH3
https://paperpile.com/c/vKKQtH/SjmPS
https://paperpile.com/c/vKKQtH/uZWQ4
https://paperpile.com/c/vKKQtH/dC8Zn
https://paperpile.com/c/vKKQtH/LlilQ
https://paperpile.com/c/vKKQtH/FnEdk
https://paperpile.com/c/vKKQtH/Ernwo
https://paperpile.com/c/vKKQtH/Bt57I
https://paperpile.com/c/vKKQtH/U6vnh
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en. Although both AL and CCT are expected to 
evolve during childhood, the literature45 reports 
a steep increase during early childhood, with no 
statistically significant AL growth over the age 
of 15 years, and no substantial variability in CCT 
between the ages of 12 and 1738. The age bracket 
of our cohort may explain why no significant age 
differences have been identified.

It is of note that in our study the age was not 
correlated with the structural parameters. Simi-
larly, a large study46 that included both myopes 
and emmetropes has found that CCT does not 
vary significantly between the ages of 6 and 18. In 
a Japanese population, it has been reported47 that 
CCT reaches values similar to adult ones around 
the age of 5, which would explain the lack of vari-
ance across age groups.

Ocular development during childhood ensures 
a reduction in refractive errors, tending toward 
emmetropia, a process called emmetropization. 
At birth, the eye is hyperopic, and this refractive 
error gradually decreases, until the age of 5-7 
years old, when children approach emmetropia 
and usually measure between plano and +2.00 D 
spherical error48. Starting from this age, the rate 
of myopia starts increasing, reflecting the abnor-
mal continuation of this process, through mech-
anisms not yet entirely understood48. Therefore, 
during childhood there is a trend of AL growth, 
which has been correlated with anthropometric 
measurements, such as height. Studies49,12 confirm 
the correlation between AL and height values and 
growth rates, in different populations, and even 
between height evolution before puberty and SE 
at age 15. Importantly, an earlier peak of AL and 
SE growth has been correlated12 with an earlier 
peak of height growth, and earlier puberty onset 
has been associated with earlier myopia onset.

Notably, our myopia cohort has not included 
eyes with high myopia (refraction equivalent of 
under -6.00 D). In terms of corneal biomechanics, 
high myopia associates with certain characteris-
tics, different from low-moderate myopia, such as 
our cohort. CH is significantly lower in high my-
opes, compared to low myopia controls (without 
significant differences in CCT and CRF)50. The 
study51 of several biomechanical parameters sug-
gests that in higher myopia, there is a decrease 
in corneal rigidity, independent of corneal thick-
ness. In high myopes, both CH and CRF correlate 
with the thickness of the stromal corneal layer52. 
Further studies are needed to a better understand-
ing of the biomechanical behavior of highly my-
opic eyes.

Limitations
One limitation of our study is the small sample 

size, considering the relative frequency of myopia 
and emmetropia in the general population. Our 
study is cross-sectional; therefore, we cannot follow 
the temporal evolution of the patients, in relation 
to the variables discussed. One important aspect is 
whether corneal biomechanics are altered following 
the axial length increase, or the low biomechanical 
parameters act as risk factors for globe elongation 
and, subsequently, myopia progression. We are plan-
ning a prospective follow-up of this cohort, in order 
to test the assumption that the corneal biomechani-
cal status at this point in time relates to the evolution 
of myopia in the future, if a low corneal hysteresis 
may predict further axial elongation.

Conclusions

To summarize, our study brings to light the 
complex interactions between corneal biome-
chanics, ocular morphology, and refractive sta-
tus in myopic children. In myopic eyes, the axial 
length was significantly higher and the central 
corneal thickness, corneal hysteresis, and corneal 
resistance factor were significantly lower com-
pared to emmetropic eyes. AL and CCT were sig-
nificantly higher in male myopes, compared to fe-
male myopes. There were significant correlations 
between CH and AL, CCT and CH or CRF, SE 
and AL, CH or CRF in myopic eyes, and between 
CCT and CH or CRF in emmetropes.
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