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INTRODUCTION

Cornea is a part of the optical eye system, the condition of which is directly
related with the eyesight and its quality. Due to the increasing popularity of the
correction of refraction defects with the help of excimer laser, thickness of the
central cornea acquires higher prognostic significance for the determination of the
success of the surgery and probable post-surgical complications. It is measured each
time before such surgery, however, opinions of researchers concerning the role of
the central corneal thickness in anticipating treatment of refraction defects, do not
coincide. It is also not clear what factors define this dimension or how they
influence the normal eye homeostasis and what is the link with the eye and other

diseases of the body.

In most cases the examined factors, which might influence the central corneal
thickness, are the following: race, age, gender, anthropometric indicators, drugs, day
time, blinking rate, and the measuring equipment type. It has been established in a
few studies that central corneal thickness in people of different races is different.
Data on other factors are rather sparse and controversial. A clear link of the central
corneal thickness with the tested intraocular pressure has been established. It is very
important for diagnosing the origin of glaucoma and for further glaucoma’s

development.

Researchers find the impact of the central corneal thickness to the indications of
intraocular pressure measurements. Considering that and aiming at creating more
exact intraocular pressure measurement equipment, hyper diagnosis as well as hypo

diagnosis could be avoided in diagnosing eye hypertension and glaucoma.

Together with the increasing popularity of the correction of refraction defects
with the help of excimer laser, central corneal thickness (CCT) becomes more and
more significant. A discussion is taking place for over a decade already on whether
and to which extent the central corneal thickness may influence possible post-
operative complications. It has been established that the best central corneal

thickness for operation is no more than 500um. In the case it is thinner, surgery is



not recommended. Surgery in the case of too thin corneal may lead to a major and a
very serious possible complication — post-operative corneal ectasia. So far as the
outcomes of the research vary, such discussion does not cease, on the contrary, it
acquires acceleration with the increasing popularity of the correction of refraction

defects with the help of laser.

In 1957 two scientists Hans Goldmann and Theo Schmidt introduced the
Goldman Applanation Tonometer, which is recognised up to now as the golden
standard for measuring intraocular pressure (IOP). Discussing the impact of the
central corneal thickness on the IOP measurement indicators, the authors
acknowledged that CCT might influence indicators of IOP measurements. However,
talking about the central corneal thickness, they admitted that thickness of a healthy

cornea may not be much higher or lower than 520pum.

Subsequently, what is the central corneal thickness related to and why is its

dimension varying so greatly?
Aim of the study

Test the central corneal thickness in adult residents of Lithuania and the relevant

factors having impact on it.
Tasks of the study

1. Test the central corneal thickness in adult residents of Lithuania and analyse the

interrelationship between the CCT and the measured intraocular pressure.

2. Identify the interrelationship between refraction defects, corneal curvature and

the central corneal thickness.

3. Analyse the interrelation between the number and the density of corneal

endothelium cells, and the central corneal thickness.

4. Evaluate correlation of the average central corneal thickness and anthropometric

indicators (height, weight) in adult persons.



5. Identify correlation of the central corneal thickness with age and gender.

6. Test correlation of the central corneal thickness with chronic non-infective

diseases (diabetes mellitus, bronchial asthma, primary artery hypertension).
Scientific novelty of the study

This survey is the first exploratory investigation in Lithuania, carried out in all 10
counties of Lithuania and aimed at testing the average central corneal thickness
among adult residents of Lithuania. It is among a few surveys in the world, in which
correlation of the intraocular pressure indications with the central corneal thickness
was examined by using the impression intraocular pressure measurement method.
Many ophthalmologists of the world measure intraocular pressure using the
Goldman Applanation Tonometer considered as the ‘golden standard’ for measuring
intraocular pressure. In Lithuania, as in many other former republics of the Soviet
Union, intraocular pressure was measured using Maklakov applantation tonometer.
After the restitution of the Lithuanian independence and up to now ophthalmologists
and family doctors in Lithuania are mostly measuring intraocular pressure with
Schiotz indentation tonometer. The choice of this type of tonometer was defined by
economic conditions in Lithuania, because it is much cheaper than the Goldman
applanation tonometer. So far there is no available research, where interrelation of
intraocular measurements done with Schiotz tonometer and the CCT were tested;
therefore, my aim in this survey was to test the interrelation of intraocular pressure
measurements done with Schiotz tonometer and the CCT among the residents of

Lithuania.

It was the first investigation in Lithuania on the interrelation of CCT with
anthropometric indicators, and CCT with corneal endothelium cells. According to
the available data, there are only a few such investigations in the world, where

interrelation of CCT with anthropometric indicators is tested.

10



Practical significance of the study

The following indicators of adult Lithuanian residents have been tested in the
survey: the average central corneal thickness and intraocular pressure, measured
with the help of the most widely used in Lithuania Schiotz indentation tonometer.
Findings of the survey indicated that cornea of persons over 40 is getting thinner in
the average from 2-8 pum each decade. The thinnest corneas were identified in
persons over 70. Glaucoma in most cases is diagnosed for individuals over 40.
Considering the central corneal thickness variations by age in measuring intraocular
pressure, it is possible to get more exact values of the intraocular pressure
measurements for each individual patient. Before this survey Lithuanian
ophthalmologists referred to the correlation of the values of the central corneal
thickness with the intraocular pressure, measured by Goldman applanation
tonometer. Referring to the data of this survey, ophthalmologists will be able to

assess the intraocular pressure measured by Schiotz tonometer more exactly.

Nomogram of the central corneal thickness has been compiled on the grounds of
this survey, the data of which will help to define exactly the central corneal
thickness of the patients. We suggest the following classification of CCT referring to
the values in the nomogram: average corneal thickness from 25 to 75 percentile
intermediate thickness corneal — from 75 to 90 percentile, thick cornea — from 90 to
97 percentile, and very thick cornea — from 97 percentile; and thus from 25 to 10
percentile — intermedium thin corneas, from 10 to 3 percentile — thin corneas, and
from 3 percentile — very thin corneas. With the help of this nomogram
ophthalmologists will be able to assess exactly the measured CCT of the examined

patient.
METHODS OF THE STUDY

Lithuanian residents in the age of 18 and senior, who were registered with the
primary health care institutions (PHCI) of Vilnius, Kaunas, Klaipéda, Siauliai,
Panevézys, Telsiai, Taurageé, Utena, Alytus and Marijampolé cities and regions, as

well as II — VI year students of the Vilnius University Medical faculty participated
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in the survey. In total 1650 residents of Lithuania were tested, including 688 (41,
7%) men and 962 (58.3%) women. The average age among men was 57.31 + 0.61,
and among women - 53, 63 +£0.74. The youngest tested participant was 18 years of

age, and the oldest — 89 years of age.

The selected persons for testing had no glaucoma or conjunctivitis, and did not
use contact lenses. Persons with diabetes, bronchial asthma and primary artery
hypertension were involved in the survey, as well as persons. All tested persons
were interviewed, including central corneal (CCT) and intraocular pressure
measurements. The testing was of no invasive character without causing any
unpleasant feelings to the participants, safe and informative. All data of the survey is
registered on the individual interviewing questionnaires and the ophthalmologic

examination forms of the participants.
Methodology of the study
1. Interview

The tested individuals were interviewed by asking about the previous or current
ocular diseases, former eye traumas and operations, use of contact lenses, and
about the morbidity with primary artery hypertension, bronchial asthma and
diabetes or any other chronic diseases. Age and gender of the participants were

registered as well.
2. Central corneal thickness measurements.

CCT was measured by using the ultrasound contact pachymeter (Quantel
Medical, France), applying local 0.5% Sol. Proxymetacainum (A4/con-Couvreur,
Belgium) anaesthesia. CCT of each eye was measured 5 times calculating

afterwards the arithmetic average. During the test participants were seated.
3. Intraocular pressure measurements.

Intraocular pressure measurements were made after pachymetry and putting the

participant in a lying position, by using Schiotz tonometer (Riester, Germany),
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applying local 0.5% Sol. Proxymetacainum (Alcon-Couvreur, Belgium)
anaesthesia, and a 5, 5 g weight. In the case the value of the measured
intraocular pressure using the 5, 5 g weight was higher than 21 mmHg;

intraocular pressure was tested by using a 7, 5 g weight.

Apart from the above measurements, additional examination was carried out
for 141 participants (76 women and 65 men, in the age from 20 to 40):
diagnosed objective refraction and corneal curvature, density of corneal
endothelia cells, measuring the height and the weight of participants. Data of
such participants was registered in the extended ophthalmologic examination

form.
Methodology of the additional examination:

1. Objective refraction of both eyes and corneal curvature were tested using
autokeratorefractometer KR 8000, (Topcon, Japan), under cycloplegic
conditions, by dropping 1% Sol. Cyclopentolati (4/con-Couvreur, Belgium)

into the conjunctival sack.

2. Density of the corneal endothelia cells was measured by Noncon Robo Pachy
Conan specular microscope (Conan Medical, Japan). The rear corneal
surface of both eyes was examined, as well as the form of endothelia cells,

calculating the number of endothelia cells per 1 sq. mm.

3. The height was measured with the help of the medical measuring device in
0,5 cm exactness. Participants were scaled without shoes in 100 g exactness

by using medical scales.

The survey was carried out in the period from March 2009 to April 2010 in the
(PHCI) of the above cities and at the Centre of Eye Diseases in Vilnius University
Hospital Santariskiy Klinikos. All tests were carried out by the author himself. Tests
were carried out in the morning hours from 9 to 12 o’clock am. Tests were carried

out following the principles of the 1975 Helsinki Declaration (supplemented in

13



2000). Permit for carrying out the survey was received from the Committee of

Bioethics.
Eye variance assessment
1. Central corneal thickness expressed in micrometers (um).

2. Intraocular pressure expressed in millimetres of the mercury column (mm Hg).
Intraocular pressure equal or higher than 21 mm Hg was considered as the increased

intraocular pressure.

3. Corneal endothelia cells were calculated in one square millimetre (mm?) of the

rear corneal surface.
4. Corneal curvature was measured by millimetres (mm).

5. The correct clinical refraction of the eye (emetropia) was diagnosed, if the
spherical equivalent (SE) equalled to 0 or + 0,25 D, and the cylinder did not exceed
+ 0,5 D. Hyperopia was diagnosed, when SE was > + 0,25 D, and myopia, when SE
was >-0,25 D.

Statistical methods

The statistical data analysis was performed by using the computer software
program SPSS 17.0 for Windows. The continuous variables were evaluates by the
mean, its standard deviation (SD), standard error (SE) and 95 % confidence interval
(CI). When distribution was normal, the mean differences between independent
samples of the two groups were assessed using the Student (t) two-sided test; the
paired Student (t) test was used to compare the means of the dependent samples. The
means of more than two groups were compared using the one-way dispersion
analysis (ANOVA). A two-sided p value less than 0.05 was considered to be

statistically significant.
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RESULTS

In total, 688 (41, 7%) men and 962 (58.3%) women participated in the survey.
The average age of the tested participants was 55,43+0.47. The average age of the
tested women was 53,63+0.74. The average age of the tested men was 57,31+0.61.
The tested participants were divided into the following age groups: the 18-29 year
age group accounted for 10% of all tested participants; and accordingly 30-39
(12.3%); 40-49 (19.2%); 50-59 (17.2%); 60-69 (14.0%); 70-79 (13.1%); and the age
group of 80 and senior — 14.2% of all tested participants. Distribution of the
participants into age groups by gender was rather similar; however, there were more
women in the age groups of 40 to 49 and 50 to 59 years of age. Fewer women were
represented in the age groups of 70-79 and over 80. A more detailed distribution into

groups by age and gender are given in Table 1.

Table 1. Distribution of participants in the survey by age and gender

Gender
Men Women In total
Age (in years) % N % N % N

18-29 8.0% 56 11.3% 110 10.0% 166
30-39 14.4% 99 10.8% 104 12.3% 203
40-49 14.4% 99 22.7% 218 19.2% 317
50-59 15.7% 108 18.3% 176 17.2% 284
60-69 14.7% 101 13.5% 130 14.0% 231
70-79 15.6% 107 11.3% 108 13.1% 215
80+ 17.2% 118 12.1% 116 14.2% 234
Intotal | 100.0% | 688 100.0% | 962 100.0% | 1.650
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The average central corneal thickness and its correlation with age and

gender among the residents of Lithuania

The survey revealed that the average right eye corneal thickness of
Lithuanian residents equals to 544,6+0,8 um. The average left eye corneal thickness
is 545,2 0,8 um. The average central corneal thickness of both eyes is equal to
544,6 +0,7 um. The maximum diagnosed right eye central corneal thickness reached
654 pm, and the minimal - 451 um. The maximum left eye central corneal thickness

was 650 um, and the minimal - 449 pm.

It has been identified through testing the average central corneal thickness of
both eyes in men and women, that the average central corneal thickness of both eyes
of men was 545,0+1,0 um, and of women - 544,4+1,0 um, whereas p=0,673, p>0,05
of men, and p=0,660, p>0,05 of women, subsequently, no statistically significant
difference was identified between the central corneal thickness of both eyes among

men and women.

Whereas the central corneal thickness of both eyes is rather similar, the right

eye was selected for further testing.

The average right eye central corneal thickness of men was 545, 00,8 pm,
and of women - 544,4+1,1 pm. The maximum diagnosed central corneal thickness
of women was 654,0 um, and of men - 645,0 um. The minimal diagnosed central
corneal thickness of women was 449,0 um, and of men - 468,0 um, whereas
p=0,673, p>0,05 of men, and p=0,660, p>0,05 of women, meaning that no
statistically significant difference was obtained between the central corneal
thickness among men and women. The first raised hypothesis concerning the
difference in the central corneal thickness of men and women was not confirmed.
Subsequently, a conclusion may be drawn that the central corneal thickness of the

tested participants in the study is not related to gender.

It has been diagnosed through testing possible correlations of the central

cornea with age, that the average central corneal thickness of individuals by age
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groups equalled to: 18-29 (550,8 +2,8 um), 30-39 (557,5+1,9 pm), 40-49 (551,3£1,8
um), 50-59 (544,0+1,9 pm), 60-69 (544,2+2,1 um), 70-79 (535,1+1,9 um), and 80+
(530,1«1,1 pm). It has been defined by applying t test for comparing the findings of
several groups that p=0,000, p<0,05, therefore the central corneal thickness has no
relevance to age. The central corneal thickness statistically was more significant in
the age group of 18-49, and the central corneal thickness of persons over 70 and
senior was statistically less significant. Referring to the findings of the survey, a
conclusion may be drawn that corneal thickness varies in several phases during the
lifetime of persons: it gets thicker approximately until the age of 40, and it starts
getting thinner from the age of 40. In the elderly age (70+) corneal thickness reduces

considerably. More detailed findings by age characteristics are presented in Table 2.

Table 2. The average central corneal thickness by age

Minimal | Maximum Standard | Standard
Age group Average | value value Mediana | error deviation
18-29 550,8 451,0 629,0 549,0 2,8 35,7
30-39 557,5 470,0 645,0 555,0 1,9 27,6
40-49 551,3 451,0 654,0 549,0 1.8 31,4
50-59 5440 466,0 650,0 5415 1,9 314
60-69 5442 467,0 662,0 544,0 2,1 31,6
70-79 535,1 451,0 623,0 533,0 1,9 27,8
80+ 530,1 475,0 599,0 532,0 1,1 16,8

The central corneal thickness of the tested men and women by different age groups
(under 40, from 40 to 60 years of age, and over 60) was calculated in percentiles

(see Table 3).
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Table 3. The central corneal thickness by different age groups in percentiles

Under
40 From 40
Total year to 60 60+ Men Women
Percentiles | 3 | 489 493 489 489 500 486
5 | 499 506 499 495 508 493
10 | 510 516 510 508 514 506
25 | 524 535 528 522 528 523
CCT
50 | 542 553 545 533 544 541
oD
75 | 564 574 569 548 562 565
90 | 586 599 589 566 580 590
95 | 599 611 600 586 590 604
97 | 609 618 609 596 601 612
Percentiles | 3 | 490 492 489 490 500 486
5 | 499 505 496 496 509 493
10 | 511 513 508 510 515 506
25| 527 534 530 522 529 523
CCT
50 | 543 553 546 534 543 543
oS
75 | 564 576 569 549 563 565
90 | 586 598 590 567 580 590
95 | 600 612 600 583 598 603
97 | 609 621 609 592 602 610
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Having calculated the CCT percentiles of both eyes we can see that corneas of

persons under 40 are thicker than of persons in the age between 40 and 60, and

corneas of the tested senior persons over 60 are thinner in comparison with other age

groups. The central corneal thickness is an indicator symmetrically distributed

around the average without either right or left deviation (Fig. 1 and 2).

R30N
R10
Ran
K70
KRN0
R3n
510
490
470
450

Central corneal thickness CCT OD

e

'\m

—  —° f —~
/‘\j\

[ —————
AK\\\F

—K—— N
e

e T ———x
A S, S
v \’——"" v
T T T T T
Tatal Men Women 1inder 40-A0N AN+

o)

—=-5
10
——25
—*—50
——75
——90
——95
—97

Fig. 1. CCT distribution by different age groups in percentiles (OD)
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Fig. 2. CCT distribution by different age groups in percentiles (OS)

Intraocular pressure of all tested participants in the survey was measured.
Analysis of the findings indicated that the diagnosed average of the right eye
intraocular pressure reached 16,9+0,1 mmHg, and of the left eye - 17,1+0,1 mmHg.
T test to the dependent samples equals to p=0,000, p<0,05, subsequently, the
average intraocular pressure indicators of both eyes are of similar statistical

significance.

Statistical analysis of intraocular pressure revealed that the minimal indicator of
the measured right eye intraocular pressure was 9,3 mmHg, and of the left eye - 10,2
mmHg. The maximum indicator of the measured right eye intraocular pressure was
25,8 mmHg, and of the left eye - 28,1 mmHg. Measurements of the tested
intraocular pressure were distributed by the normal distribution. Indicators of the
right eye were selected for further investigations as in the case of testing the central

corneal thickness.
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Analysis of the correlation between the central corneal thickness and intraocular
pressure revealed that only a weak correlation (rate 0,181) has been identified
between these two variables, where p=0,000, p<0,05, indicating the existence of
significant, however, weak correlation between the central corneal thickness and the

findings of intraocular pressure measurements.

Additional testing of the correlation between different thickness corneas (thin,
medium and thick) and indicators of intraocular pressure measurements revealed the
existence of a very weak correlation between the intraocular pressure and different
CCT groups (thin, medium and thick). Though correlation is weak, it is considered
significant (p<0,05). Having tested the measured intraocular pressure in different
groups of the tested participants, divided by the corneal thickness into groups of
thin, medium and thick corneas, statistically significant higher indicators of
intraocular pressure measurements were reached in the eyes with thicker corneas

than in the eyes with thinner corneas.

Investigations of correlation dependence between different corneal thickness
and indicators of intraocular pressure of men and women revealed only a very weak
existence of it. Subsequently, gender has no essential impact on the central corneal

thickness and the indicators of intraocular pressure measurements.

Probable correlation between non-infective diseases (DM, BA, PAH) and

the central corneal thickness

For clarifying probable correlation between the most common among human
population chronic non-infectious diseases (CNID) (primary artery hypertension,
diabetes, bronchial asthma) and the central corneal thickness, specific measurements
were made, which revealed that the average central corneal thickness of individuals
with diabetes (I and II type) was 545,944,7 um; of persons with the primary artery
hypertension - 541,8+1,5 um; and of persons with bronchial asthma - 555,9 £9,7um.
The average central corneal thickness of persons with diabetes and primary artery

hypertension reached 546,9 +3,6 pm. Statistically significant difference between
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these chronic diseases and the central corneal thickness was not identified, where

p=0,242, p>0,05.

Average indicators of the central corneal thickness in various regions of

Lithuania

CCT tests in various locations of Lithuania revealed the following findings
with regards to the average central corneal thickness among the residents therein:
546,8 £2,4 pm in the Vilnius county; 554,3+£2,7 um in Kaunas; 538,4+2,4 pum in
Klaipéda; 551,3+1,7 pm in Siauliai; 543,442,5 um in Panevézys; 539,942.3 um in
Telsiai; 535,1+2,6 um in Tauragé; 541,3+2,2 um in Utena; 544,2+2,0 pm in Alytus;
and 548,2+2.8 um in Marijampolé. The applied t test for comparing indicators of
several groups revealed that the average central corneal thickness among residents
of Klaipéda, Tauragé and TelSiai counties was statistically significantly lower, with
p=0,000, p<0,05, leading, subsequently, to a conclusion that corneas of residents in
the Western part of Lithuania are thinner in comparison with corneas of residents

from other parts of Lithuania. See Table 4.
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Table 4. The average central corneal thickness by counties

Minimal | Maximum Standard | Standard
County Average | value value Mediana | error deviation
Vilnius 546,8 455,0 650,0 542,0 2.4 33,0
Kaunas 554,3 471,0 634,0 555,0 2,7 30,8
Klaipéda 538,47 466,0 637,0 533,0 24 29,3
Siauliai 551,3 468,0 621,0 551,0 1,7 25,1
Panevézys 5434 435,0 645,0 5355 2,5 31,1
TelSiai 5399 468,0 662,0 539,0 23 31,6
Taurage 535,1 455,0 614,0 536,0 2,6 27,8
Utena 5413 451,0 623,0 536,0 2,2 28,3
Alytus 5442 448,0 628,0 5440 2,0 25,2
Marijampolé 548,2 443,0 642,0 545,0 2,8 37,0

Correlation between the central cornea and anthropological indicators

(height and weight)

In testing the probable correlation between the height and the CCT all tested
participants (N-141) were divided into three groups:

1. Short (shorter than 170 cm);
2. Medium (from 170 to 180 cm);

3. Tall (taller than 180 cm).

! The box indicates the statistically significant higher value.
2 S L o
“ The box indicates the statistically significant lower value.
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The completed analysis of correlation between the central corneal thickness and
the height and weight revealed only a slight correlation between the identified
indicators. The identified correlation rate between the CCT and the height reached
0,192, and between the CCT and the weight — 0,168.

The completed analysis of correlation between the central corneal thickness and
different height groups did not reveal correlation between the corresponding
indicators due to weak correlation rates or insufficient number of the tested

participants (short men and tall women).

The received findings indicated that the central corneal thickness is not related
with the height or weight of an individual, however, the sampling numbers N=141

are insufficient for making more daring conclusions.

Correlation of refractive error, corneal curvature and central corneal

thickness

Additional testing of 141 participants revealed that myopia was diagnosed for
100 participants, and hyperopia — for 41 participants in the survey. The average
central corneal thickness of myopia individuals reached 547,5+3,4 pum, and of
hyperopia 550,2+5,5 um . Application of Student t criteria to two independent
samples, the level of significance for the myopia persons was p=0,674, and for
hyperopia persons — p=0,681, where p>0,05, subsequently, these defects did not

have major influence on the central corneal thickness.

The measured average corneal curvature of both eyes was similar and reached 7.7
mm. The similarity or a slight difference of the corneal curvature in both eyes was
confirmed by the carried out t-test on the reliant samples, where p=0,06, p>0,05.
The smallest and the largest measured corneal curvature were similar in both eyes
and reaches correspondingly 7,0 mm and 8,8 mm. The average corneal curvature of
men and women was similar, reaching 7,7 mm. The largest measured corneal
curvature of men reached 8,8 mm, and 8,7 of women. A slight difference was
identified in the measurements of the smallest corneal curvature — 7,0 for women,

and 7,3 for men.
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Analysis carried out for identifying correlation between the central corneal
thickness and corneal curvature revealed a positive significance (0,517) of the
average correlation. The received findings lead to making a conclusion that the

thicker the cornea, the smaller the curvature.

Correlation between the number and density of corneal endothelia cells

and the central corneal thickness

Density of the corneal endothelia cells was additionally measured to 141 tested

participants.

The number of the right eye endothelia cells reached 297826 cells/mm?, of the
left eye - 3002425 cells/mm®. The highest fixed number of the right eye endothelia
cells amounted to 3953 cells/mmz, and the smallest — to 2232 cells/mmz,

correspondingly, of the left eye - 3690 cells/mm?* and 2232 cells/mm.”

It was identified by applying t-test that statistically difference in the number of
endothelia cells of both eyes was insignificant, as p=0,066, and p>0,05.

The average number of corneal endothelia cells in the eyes of men amounted to
2976+37 cells/mm?, and of women — to 2979 =35 cells/mm”. The highest number of
corneal endothelia cells of women reached 3953 cells/mmz, and the smallest - 2232
cells/mm?. The smallest number of corneal endothelia cells of men coincided with
the one of women, i.e. 2232 cells/mm?, and the highest number was 3636 cells/mm?.
Applying Student’s t criteria to two independent samples the significance level for
men was derived, where p=0,963, and for women p=0,959, and p>0,05,

subsequently, gender has no impact on the number of corneal endothelia cells.

The average number of corneal endothelia cells among the tested participants in
the age group from 20 to 30 amounted to 2969+32 cells/mm?, and in the age group
from 31 to 40 — to 2989442 cells/mm”. The smallest number of corneal endothelia
cells in the age group from 20 to 30 reached 2232 cells/mm?, and the largest number
- 3953 cells/mm”. Similar values of the smallest and the largest numbers of corneal

endothelia cells were fixed in the age group from 31 to 40.
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Percentage of the right eye endothelia hexagon cells accounts for 63+1, and of
the left eye - 60+1. The highest fixed percentage of the right eye endothelia hexagon
cells was 83, and the smallest — 37; accordingly, the highest percentage of the left

eye was 83, and the smallest — 32.

The average percentage of corneal endothelia hexagon cells of women accounts
for 63+1, and of men 65 +2. The highest percentage of corneal endothelia cells of
women was 83%, and the smallest — 37%. The smallest percentage of endothelia
hexagon cells of men was 45%, and the highest reached 82%. Applying Student’s
criteria t to two independent samples the significance level was derived, where
p=0,403 for men, and p=0,406 for women, and p>0,05; subsequently, gender has no
impact on the percentage of endothelia hexagon cells. Therefore, it might be stated
referring to the derived data, that percentage of corneal endothelia hexagon cells is

not related with the gender.

It was identified in the carried out survey that the average size of corneal
endothelia cell was 340+3mm?. The average size of the left eye corneal endothelia
cell was 333+3mm?®. The largest size of the measured endothelia cell in the right, as
in the left eye was 448 mm?. The smallest size of the right eye endothelia cell was
253 mm?, and of the left eye - 271 mm?. The average size of endothelia cells among
men reached 340+5 mm?, and among women - 336+4 mm?®. The largest size of
endothelia cells fixed in the survey as for men as for women coincide and amounts
to 448 mm?. Values of the smallest cells are slightly different. The smallest size of
endothelia cells in the sample of women was 253 mm?, while in the sample of men -
289 mm?. However, the significance level of men p=0,554, and of women p=0,514,
and p > 0,05. Subsequently, it means that statistically there is no difference in the

size of endothelia cells of men and women.

Correlation analysis revealed relevance of the general number of endothelia cells
with the size of the cells. A strong negative correlation was defined between these
two variables (r = -0,760), meaning that the bigger the number of endothelia cells

determined the smaller the size of the cells.
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Statistically significant relevance between the central corneal thickness and the
number of endothelia cells, percentage of hexagon cells and the size of cells has not
been observed. Correlation rates accordingly are the following: r = 0,065; r = 0,101;
and r = 0,077. Subsequently, the central corneal thickness is neither related with the
number of endothelia cells, nor with the percentage of hexagon cells, or the size of

the cells.

Examining mutual relevance between the number of corneal endothelia cells,
percentage of hexagon cells, the size of cells and corneal curvature, only a slight
relevance and statistically insignificant correlation was observed. Therefore it means
that there is no relevance between the corneal curvature and the number of corneal

endothelia cells, percentage of hexagon cells and the size of cells.
CONCLUSIONS

1. The average central corneal thickness among Lithuanian residents in
general is 544,6+ 0,7 pum, 545,0+£0,8 um of men, and 544,4+1,1 pm. of
women. The identified average central corneal thickness is similar to the

central corneal thickness of other white ethnic populations.

2. In measuring intraocular pressure by indentation tonometer, higher values
of intraocular pressure were observed in the eyes with thick corneas, and

smaller values in the eyes with thin corneas.

3. Statistically significant relevance between the central corneal thickness and
refractive error was not observed. A positive significant correlation of
average strength was identified between the central corneal thickness and

corneal curvature. The thicker the cornea, the smaller the curvature.

4. The central corneal thickness has no relevance with the number of

endothelia cells, the size of the cells and the percentage of hexagon cells.

5. The central corneal thickness is not relevant to the height and weight of an

individual.
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6.  Statistically significant difference between the central corneal thickness

and gender was not observed.

7. A certain relation between the central corneal thickness and the age was
observed in the survey. The thickest cornea among Lithuanian residents
was measured in individuals under 40. In senior persons it becomes thinner

by each decade from 2 to Sum.

8. Diabetes mellitus, bronchial asthma and the primary artery hypertension

have no impact on the central corneal thickness.

DISCUSSION

Central corneal thickness of representatives from different ethnic populations is
different. Corneas of black people mentioned in the published articles are thinner,
and corneas of white, similar as of yellow-skinned people, are thicker. The identified
average CCT during our survey reached 544,6 (+ 0,7) um, as published in the study
of Nemesure and co-authors, and is within the limits of the average CCT from 520

pum to 579 pum, observed in many other studies.

Examination of CCT in different locations of Lithuania revealed that CCT
among the population of Western Lithuania is slightly lower in comparison with

corneas of residents in other places of Lithuania.

Gender influence on the central corneal thickness is not yet finally identified.
According to the data of some surveys CCT significantly correlates with gender, and
data of other surveys disprove this fact. According to the data of our survey
statistically significant difference between gender and CCT was not observed

(p=0.637).

There is no single opinion in the world about the relevance of the central corneal

thickness with the age. Findings in some studies, such as the outcomes of Reykjavik
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Eye study, indicate that corneal thickness is not related with the age. However,
corneal thinning by 3-7 um per decade is observed at an older age in some ethnic
groups. There is no solid evidence that CCT of white people is related with age.
According to the data of our survey, central cornea part of Lithuanian residents over
40 is getting thinner by 2-8 um per decade. The thickest cornea was observed among
individuals under 40. The thinnest central cornea in comparison with other age

groups was observed among persons of 70 and senior.

Age influence on corneal thickness is explained differently. Referring to the
theory based on histological examinations cornea of senior people is thinner because
of the keratocytes density reduction and the probable fragmentation of collagen
fibre. Moreover, senior individuals were exposed to the environmental factors for a
longer time than the younger ones, subsequently; this could have defined the corneal
structure. The survey by Hasemian and co-authors revealed that the density of
corneal endothelia cells decreases in persons until 60 years of age, however, the
volume of the cells increases. Siu and Herse stated that CTT changes of women

could be related with the hormone changes in the body of women.

Intraocular pressure is an important factor in the diagnostics of glaucoma.
Central corneal thickness has only recently started to be considered as significant
diagnostic criteria in diagnosing glaucoma. It has been established that CCT is an
independent risk factor of glaucoma influencing the IOP measurements. A higher
CCT may lead to overestimated IOP data, and a lower CCT — to underestimated
data. It is considered that CCT shall be measured together with IOP to all patients, in
particular with low or high IOP. CCT helps to diagnose the disease more accurately
avoiding hypo-diagnostics or eye hypertension hyper-diagnostics, as well as the
establishment of the suitability of a patient for corneal refraction surgery. Our data

might help doctors in interpreting the IOP data and assess glaucoma.

Intraocular pressure in the surveys carried out around the world is mostly
measured by the Goldman applanation tonometer. In or survey for examining
Lithuanian population we were using Schiotz tonometer. The average intraocular

pressure of our examined participants was 16, 9 + 0.1 mmHg. It was identified that
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IOP increases with every decade until 70 years of age in both gender groups
(reliability level 99%). A statistically significant, though rather weak, IOP
correlation with age and CCT was observed in the common group (reliability level
95%). Data of other authors are rather similar with ours, though in most surveys

intraocular pressure was measured by applanation and not indentation tonometer.

Intraocular pressure measurements with applanation tonometer indicate that the
result is related to the central corneal thickness. Actually the idea that central corneal
thickness may have influence on the exactness of IOP indicators is rather new. For
the first time this ratio was presented by Goldmann and Schmidt when they
introduced the applanation tonometer in 1957. Though Goldmann and Schmidt
recognised that theoretically central corneal thickness may change IOP
measurements, the measuring head of the 3.06 mm diameter tonometer was
designed so that it could flatten the central cornea area of the 520 um thickness.
Lately, most of the carried out studies revealed that for achieving exact data by
measuring intraocular pressure with applanation tonometer, it has to be adjusted to

the central corneal thickness.

It is considered theoretically that central corneal thickness measurements made
with ultrasound pachymeter may be affected by intraocular pressure measurements
made theretofore with applanation tonometer. Previous studies have not observed
any significant influence on such measurements. We measured the central corneal
thickness in our survey before the intraocular pressure measurements. The only
study carried out by Damji and co-authors recommended measuring of intraocular
pressure before taking central corneal thickness measurements, but this was not

adopted in the clinical practice.

There is no single opinion among the scientists around the world on whether
CCT is related with some chronic non-infectious diseases (DM, BA, PAH). Inoue et
all have examined 99 patients with type II DM and found out that the average CCT
of the participants with and without diabetes statistically showed no difference.

While Roszkowska et all established in their examinations of healthy and sick with
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DM persons, that CCT of type Il DM patients is higher than of healthy persons, and
CCT of type I DM patients is actually the same as of individuals without DM.

The aim of our survey was to identify whether major chronic non-infectious
diseases may have any influence on CCT. The carried out examinations revealed
that there were no statistically significant differences between such CNID and CCT
(p = 0,242, p >0,05). I would like to note further on that there is no statistically
significant difference between CCT and CNID with regards to all CNID cases. It
may be stated referring to the data of this survey that CNID (DM, BA, PAH) have

no influence on the central corneal thickness.

There is not much data available in the literature on CCT reliance on body weight
and height. Casson et all have examined 2076 healthy individuals and did not
observe any statistically significant reliance of CCT on height and weight. Similar
data was published by Jonas et all. in 2009 Beijing Eye Study, where significant
relevance between CCT and the height or weight was not observed. In my study the
examination of 141 person has also revealed that central corneal thickness is not
related with the height or weight of an individual, where central corneal thickness
relevance rate with the height reaches p=0,192, and with the weight — p=0,168

(correlation is considered significant, if it is within the p interval under 0,05).

Additional examination of 141 participants in our survey identified 100 persons
with myopia, and 41 with farsightedness. Application of Student t-criteria to two
independent samples, allowed to define the significance level of persons with
myopia, where p=0 674, and of hyperopic persons p=0,681, p>0,05, subsequently,
such refraction defects have no major influence on central corneal thickness. Chen et

all has not observed mutual reliance between refraction defects and CCT, either.

In examining mutual reliance of corneal curvature and CCT, and analysing
corresponding correlation, the received data of our survey indicated a positive
significant medium strong correlative dependence. Thus, we may draw a conclusion

that the thicker the cornea, the smaller the curvature (cornea is flatter).
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We made additional measurements to 141 participants in defining the density

of corneal endothelia cells.

It showed that the number of endothelia cells in the right eye reaches 2978+26
cells/mm?, and in the left eye - 3002£25 cells/mm®. The applied significance test
revealed that the number of endothelia cells in both eyes differs slightly, as p=0,066,
and p>0,05. The survey revealed that the average number of endothelia cells in
corneas of man was equal to 2976+37 cells/mm?, and of women - 2979 +35
cells/mm”. The largest number of corneal endothelia cells among women was 3953
cells/mm?, and the smallest - 2232 cells/mm’. The smallest number of corneal
endothelia cells among men was similar to the one of women - 2232 cells/mm?, and
the largest reached 3636 cells/mm>. Application of Student t-criteria to two
independent samples, allowed to define the significance level for men, where
p=0,963, and for women with p=0,959, whereas p>0,05. Thus we may draw a
conclusion that gender has no influence on the number of corneal endothelia cells.

This coincides with data published in the literature.

Measurements of the average number of corneal endothelia cells in the age
group of participants from 18 to 30 years of age, and from 31 to 40, statistically
significant difference between the numbers of cells in these age groups was not
observed (18-30 years of age - 296932 cells/mm?, 31-40 years of age - 298942
cells/mm?). The smallest number of corneal endothelia cells in the 18-30 age group
reaches 2232 cells/mm?, and the largest 3953 cells/mm>. In the age group between
31 and 40 similar smallest and largest numbers of endothelia cells were defined.
According to the data available in the literature, the number of corneal endothelia
cells reduces with age, and the volume of the cells increases. No data indicating
reliance on age and the number of corneal endothelia cells was revealed in our
survey because of a rather young age of the participants (the examined persons were

in the age between 18 and 40).

Additional correlative analysis helped to identify general reliance of the number
of endothelia cells on the volume of the cells. A strong negative correlation was

observed between the two variables (r = -0,760), meaning that the larger the number
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of corneal endothelia cells, the smaller the volume of the cells. The larger number of
endothelia cells defines the smaller volume of the cells. This is confirmed also by

similar data found in the sources of literature.

The average percentage defined in the survey of corneal endothelia hexagon
cells among women accounts for 63+1, and among men — for 65 +2. Application of
Student t-criteria to two independent samples, allowed to define the significance
level for men, where p=0,403, and for women p=0,406, p>0, 05, subsequently,
gender has no influence on the percentage of corneal endothelia hexagon cells. Thus,
referring to the received data, it may be stated that the percentage of corneal

endothelia hexagon cells is not related with the gender of an individual.

The carried out examination revealed that the average volume of a corneal
endothelia cell was 340+3 mm?. The average volume of corneal endothelia cells of
men was 340+5 mm?, and of women 336+4 mm?®. The significance level among men
was p=0,554, and among women p=0,514, p>0,05, meaning that there is no

statistical difference in the volume of endothelia cells among both men and women.

No statistically significant reliance of the central corneal thickness on the
number of endothelia cells, the volume thereof and percentage of endothelia
hexagon cells was identified in the survey. Correlation rate was correspondingly the
following: r= 0,065; r= 0,101; and r= 0,077. The obtained findings allow for
confirming the previously formulated conclusions based on similar surveys, stating
that central corneal thickness is neither related to the number of endothelia cells, nor

to the volume thereof, or the percentage of hexagon cells.

Examining mutual reliance of the number of corneal endothelia cells, volume and
percentage of hexagon cells with the corneal curvature, only a slight and statistically
insignificant correlation was observed. This means that corneal curvature is neither
related to the number of endothelia cells, nor to the volume thereof, or the

percentage of hexagon cells.
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SUMMARY IN LITHUANIAN

LIETUVOS GYVENTOJU AKIES RAGENOS CENTRINES DALIES
STORIO NUSTATYMAS BEI PRIKLAUSOMYBE NUO AMZIAUS, LYTIES

IR KUNO SUDEJIMO

SANTRUMPOS

AS akispudis

BA bronchiné astma

CD cukrinis diabetas

D dioptrija

LNL létinés neinfekcinés ligos

OD desineé akis

(0N kaire akis

PAH pirminé artering hipertenzija
PAKG pirminé atviro kampo glaukoma
PSP] pirminé sveikatos priezitros jstaiga
RCS ragenos centrinés dalies storis
SE sferinis ekvivalentas

S sekunde

u/G ultragarsiné pachimetrija

V/M veidrodiné mikroskopija
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IVADAS

Ragena — tai akies optinés sistemos dalis, nuo kurios biklés tiesiogiai
priklauso regéjimas ir jo kokybé. Populiar¢jant refrakcijos ydy korekcijai
eksimeriniu lazeriu, ragenos centrinés dalies storis turi vis didesn¢ prognosting
reikSme operacijos sékmés bei pooperaciniy komplikacijy galimybés nustatymui. Jis
matuojamas prie§ kiekviena tokia operacija, bet kol kas tyréjy nuomoneés, dél
ragenos centrinés dalies storio vaidmens refrakcijos ydy gydymo prognozei,
nesutampa. Taip pat néra aisku, nuo kokiy veiksniy $is dydis priklauso, kaip jtakoja
normalig akies homeostazg ir koks jo rySys su akies ir viso organizmo ligomis.
Dazniausiai tyrinéjami veiksniai, galintys itakoti ragenos centrinés dalies storj tai —
rasé, amzius, lytis, antropometriniai rodikliai, medikamentai, paros laikas,
mirkséjimo daznis, matavimo prietaiso rasis. Daugumoje studijy nustatyta, jog
skirtingy rasiy zmoniy ragenos centrinés dalies storis yra skirtingas. Apie kitus

veiksnius tyrimy duomenys yra skurdis ir labai kontraversiski.

Randamas neabejotinas centrinés ragenos dalies storio rySys su nustatomu
akispidziu. Tai labai svarbu glaukomos atsiradimui ir jos progresavimui

prognozuoti.

Mokslininkai randa ragenos centrinés dalies storio jtaka akisptidzio matavimo
parodymams. Tai zinant ir siekiant sukurti tikslesnius akisplidzio matavimo
prietaisus, bus galima i$vengti tiek hiperdiagnostikos, tiek ir hipodiagnostikos,

diagnozuojant akiy hipertenzija ir glaukoma.

ISpopuliaréjus refrakcijos ydy gydymui eksimeriniu lazeriu, vis svarbesng
reik§me jgyja ragenos centrinés dalies storis (RCS). Pasaulyje jau keliolika mety
vyksta diskusija, kiek ragenos centrinés dalies storis gali jtakoti galimas
pooperacines komplikacijas. Yra nustatyta, kad tinkamiausias ragenos centrinés
dalies storis operacijai yra daugiau nei 500pum. Jei ji yra plonesné, operacija
nerekomenduojama. Pagrindiné ir labai rimta gresianti komplikacija, kai operuojama

per plona ragena, yra pooperaciné ragenos ektazija Kadangi, atlikty tyrimy
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rezultatai varijuoja, $i diskusija ne tik kad nenutyla, bet vis labiau populiaréjant

refrakcijos ydy korekceijai lazeriu, jgyja didesnj pagreiti.

1957m. du mokslininkai Hans Goldmann’as ir Theo Schmidt’as pristaté
Goldmano aplanacinj tonometra, kuris iki Siol akisptidzio (AS) matavimui yra
pripazintas auksiniu standartu. Diskutuodami apie galima ragenos centrinés dalies
storio jtaka AS rodikliams autoriai pripazino, kad RCS galéty jtakoti AS matavimo
rodiklius. Bet, kalbant apie ragenos centrinés dalies storj, jie tvirtino, jog sveikos

ragenos storis negali biiti daug didesnis ar mazesnis nei 520pm.

Taigi , nuo ko priklauso ragenos centrinés dalies storis ir kodél jo dydis taip

ivairuoja?
Darbo tikslas

Nustatyti Lietuvos suaugusiy gyventojy ragenos centrinés dalies storj bei jj

veikianéius veiksnius.
Darbo uzdaviniai

1. Nustatyti Lietuvos suaugusiy gyventojy ragenos centrinés dalies storj ir

iSanalizuoti jo ir iSmatuojamo akispiidzio tarpusavio rysj.

2. Nustatyti refrakcijos ydy, ragenos gaubtumo ir ragenos centrinés dalies storio

tarpusavio rysj.

3. ISanalizuoti ragenos endotelio lasteliy skaiciaus ir tankio bei ragenos centrinés

dalies storio tarpusavio rysj.

4. lvertinti suaugusiy zmoniy vidutinio centrinés ragenos dalies storio ir

antropometriniy rodikliy (Gigio, svorio) sasajas.
5. Nustatyti ragenos centrinés dalies storio bei amziaus ir lyties sasajas.

6. Nustatyti ragenos centrinés dalies ir létiniy neinfekciniy ligy (cukrinis diabetas,

bronchiné astma, pirminé arteriné hipertenzija) sasajas.
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Darbo mokslinis naujumas

Sis tyrimas-pirmas zvalgomasis populiacinis tyrimas Lictuvoje, vykdytas visose
10 Lietuvos apskri¢iy, kurio metu nustatytas suaugusiy Lietuvos gyventojy vidutinis
ragenos centrinés dalies storis. Tai vienas i§ nedaugelio tyrimy pasaulyje, kuriame
akispiidzio reik$miy ir ragenos centrinés dalies storio sasajos nagrinétos naudojant
tyrimui impresinj akispidzio matavimo metoda. Daugelis pasaulio oftalmology
akispiidi matuoja aplanaciniu Goldmano tonometru, kuris laikomas ,auksiniu
standartu® nustatant akisptidj. Lietuvoje, kaip ir kitose Taryby Sajungos sudétyje
buvusiose respublikose, akisplidis buvo matuojamas Maklakovo aplanaciniu
tonometru. Po Lietuvos nepriklausomybés atktirimo ir iki Siy dieny, Lietuvoje akiy
bei Seimos gydytojai akisplidi dazniausiai matuoja Schiotz‘o indentaciniu
tonometru. Sio tonometro pasirinkima miisy Salyje 1émé ekonominés salygos, nes jis
yra keliolika karty pigesnis nei aplanacinis Goldmano tonometras. Publikuoty
moksliniy tyrimy, kuriy metu bty nustatytas Schiotz‘o tonometru iSmatuoto
akispiidzio reik§miy ir RCS tarpusavio rySys néra, todél savo tyrime noréjau
nustatyti Lietuvos gyventojy RCS ir Schiotz‘o tonometru iSmatuojamo akisptidzio

tarpusavio rysj.

Pirmg karta Lietuvoje buvo tirtas RCS ir antropometriniy rodikliy bei RCS ir
ragenos endotelio lasteliy tarpusavio rySys. Tokiy tyrimy, misy turimais
duomenimis, kuriuose bity nagrinétas RCS ir antropometriniy rodikliy tarpusavio

rySys, pasaulyje yra tik keletas.
Darbo praktiné reik§mé

Sio tyrimo metu nustatytas suaugusiy Lietuvos gyventojy vidutinis ragenos
centrinés dalies storis ir akisptdis, iSmatuotas Lietuvoje placiausiai naudojamu
Schiotz‘o tonometru.Tyrimo metu nustatyta, kad vyresniy nei 40 mety asmeny,
ragenos plonéja vidutiniskai po 2-8 um kas deSimtmetj. Ploniausios ragenos
nustatomos vyresniems, kaip 70 mety. Glaukoma dazniausiai nustatoma vyresniems
kaip 40 mety zmonéms. Matuojant akispiid] ir Zinant ragenos centrinés dalies storio

amzines variacijas, galime tiksliau nustatyti iSmatuojamo akispidzio reik§mes
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kiekvienam pacientui. Iki Sio tyrimo, Lietuvos oftalmologai remdavosi ragenos
centrinés dalies storio ir iSmatuojamo akispiidzio reikSmiy, nustatyty Goldmano
aplanaciniu tonometru, koreliacijomis. Remiantis §io tyrimo duomenimis, gydytojai

— oftalmologai galés tiksliau jvertinti akispiidj, iSmatuojama Shiotz‘o tonometru.

Remiantis tyrimo duomenimis, sudaryta ragenos centrinés dalies storio
nomograma, kurios duomeny pagalba galima bus tiksliai apibudinti pacienty
ragenos centrinés dalies storj. Sitlome ragenas, kuriy RCS reik§més yra
nomogramos lenteléje nuo 25 iki 75 procentilés, vadinti vidutinio storio ragenomis,
nuo 75 iki 90 procentilés - apystorémis ragenomis, nuo 90 iki 97 procentilés —
storomis ragenomis, nuo 97 procentilés - labai storomis ragenomis. Nuo 25 iki 10 —
apyplonémis ragenomis, nuo 10 iki 3 procentilés — plonomis ragenomis, o nuo 3
procentilés — labai plonomis ragenomis. ISmatave savo paciento RCS, gydytojai
oftalmologai §ios nomogramos pagalba galés tiksliai jvertinti tiriamojo ragenos

centrinés dalies storj.

DARBO APIMTIS IR TYRIMO METODAI

Tyrime dalyvavo Vilniaus, Kauno, Klaipédos, Siauliq, Panevézio, Telsiy, Taurages,
Utenos, Alytaus, Marijampolés miesty ir rajony pirminése sveikatos priezitiros
istaigose (PSP]) prisiras¢ vyresni nei 18 mety gyventojai ir Vilniaus Universiteto
Medicinos fakulteto II-VI kurso studentai. I§ viso istirta 1650 Lietuvos gyventojy ,
i§ jy - 688 (41,7 proc.) vyrai ir 962 (58,3 proc.) moterys. Vidutinis vyry amzius buvo
57,31 + 0.61 metai , motery — 53,63 +0.74. Jauniausias i§ tirtyjy — 18 mety,

vyriausias — 89 mety.

Tirti nesergantys glaukoma, ragenos ligomis, konjunktyvitu, neneSiojantys
kontaktiniy lgSiy asmenys. | tyrima jtraukti sergantys cukriniu diabetu, bronchine

astma bei pirmine arterine hipertenzija.
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Visi tiriamieji apklausti, jiems iSmatuotas ragenos centrinés dalies storis (RCS)
bei akispiidis. Tyrimai — neinvaziniai, nesukeliantys nemaloniy pojuaciy

tiriamiesiems, saugis ir informatyvs.

Visi tyrimy duomenys registruoti tiriamyjy apklausos ir oftalmologinio iStyrimo

anketose .
Tyrimy metodika:

1. Apklausa.
Tiriamieji buvo apklausiami apie persirgtas, ar $iuo metu esancias akiy ligas,
buvusias akiy traumas ir operacijas, kontaktiniy lgSiy dévejima bei apie sergamuma
pirmine arterine hipertenzija, bronchine astma ir cukriniu diabetu bei kitas létines

ligas. Zymétas tiriamyjy amzius ir Iytis.

2. Ragenos centrinés dalies storio iSmatavimas.
RCS matuotas ultragarsiniu  kontaktiniu pachimetru (Quantel Medical,
Pranciizija),taikant vieting 0,5 proc. Sol. Proxymetacainum (Alcon-Couvreur,
Belgija) nejautra .Kiekvienos akies ragenos RCS matuotas 5 kartus, po to

apskaiCiuotas aritmetinis vidurkis. Tyrimas atliktas tiriamajam sédint.

3. Akisptudzio iSmatavimas.
Po pachimetrijos, tiriamajj paguldzius, Schiotz tonometru (Riester,Vokietija) ,
taikant vieting 0,5 proc. Sol.Proxymetacainum (A4/con-Couvreur, Belgija) nejautra,
bei naudojant 5,5 g svarelj, pamatuotas akisptidis. Jei iSmatuoto akisptidzio reikSmeé,
matuojant 5,5 g svareliu buvo didesné nei 21 mmHg , akisptidis buvo nustatomas

naudojant 7,5 g svarelj .

141 tiriamajam, (76 moterys ir 65 vyrai, nuo 20 iki 40 mety amzZiaus) be

aukscéiau minéty matavimy, atlikti papildomi tyrimai: nustatyta objektyvi refrakcija ,

ragenos gaubtumas bei ragenos endotelio lasteliy tankis, iSmatuotas tiriamyjy tGgis ir
svoris. Siy tirtyjy duomenys registruoti iSpléstingje oftalmologinio istyrimo

anketoje.
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Papildomy tyrimy metodika :

1. Abiejy akiy objektyvi refrakcija bei ragenos gaubtumas nustatytas
autokeratorefraktometru KR 8000, (Topcon, Japonija), cikloplegijos salygomis,

ilasinus j junginés maiselj 1 proc. Sol.Cyclopentolati (4/con-Couvreur, Belgija).

2. Ragenos endotelio lasteliy tankis nustatytas Noncon Robo Pachy Conan
veidrodiniu mikroskopu, ( Conan Medical, Japonija ).Tirtas abiejy akiy uzpakalinis
ragenos pavirSius, endotelio lasteliy forma ir apskaiCiuotas endotelio lasteliy

skai¢ius 1 mm? .

3. Ugis matuotas medicinine figio matuokle 0,5 cm tikslumu. Tiriamieji buvo
sveriami be baty ir virSutiniy drabuziy 100 g tikslumu, naudojant medicinines

svarstykles.

Tyrimas atliktas 2009 m. kovo — 2010 m. balandzio ménesiais minéty miesty PSP] ir
Vilniaus Universiteto ligoninés Santariskiy klinikos Akiy ligy centre. Visus tyrimus
atliko darbo autorius. Tyrimai vykdyti rytais nuo 9 iki 12 valandos. Tyrimai atlikti,
remiantis 1975 mety (papildytais 2000 metais) Helsinkio deklaracijos principais.

Darbui atlikti gautas regioninio Bioetikos komiteto leidimas .
AKiy pakitimy vertinimas
1. Ragenos centrinés dalies storis iSreik§tas mikrometrais ( um).

2. Akispudzio dydis iSreikStas gyvsidabrio stulpelio milimetrais ( mm Hg).
Padidéjusiu akisptidziu laikytas didesnis ar lygus 21 mm Hg akispudis.

3. Ragenos endotelio Iastelés skaiCiuotos ragenos uzpakalinio pavirSiaus

kvadratiniame milimetre (mm?)
4. Ragenos gaubtumas iSmatuotas milimetrais (mm).

5. Taisyklinga akies klinikin¢ refrakcija (emetropija) nustatyta, jei sferinis
ekvivalentas (SE) lygus 0 ar + 0,25 D ,o cilindras nevirsijo = 0,5 D.Toliaregysté
nustatyta, kai SE >+ 0,25 D, trumparegysté , kai SE > -0,25 D.
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Statistiniai skaic¢iavimai buvo atlikti SPSS programos 17 versijos pagalba.
DARBO REZULTATAI

Tyrime dalyvavo 688 (41,7%) vyrai ir 962 (58,3%) moterys. Vidutinis
tirlamyjy amzius 55,43+0.47 metai. Tirty motery vidutinis amzius sieke 53,63+0.74
metus. Vyry vidutinis amzius buvo — 57,31+0.61 metai. Suskirs¢ius tiriamuosius j
amziaus grupes | 18-29 mety grupe pateko 10% tiriamyjy, 30-39 12,3% tiriamyjy,
40-49 19,2% tiriamyjy, 50-59 17,2% tiriamuyjy, 60-69 14,0% tiriamyjy, 70-79 13,1%
tirlamyjy, bei j vyresniy nei 80 mety grupe 14,2 % visy tirtyjy. Amziaus grupiy
pasiskirstymas pagal lyti yra panasus, taciau tarp 40-49 bei 50-59 mety tiriamyjy
motery pateko daugiau. Motery buvo maziau 70-79 ir vir§ 80m. amziaus grupése.

Detalesnis amziaus pasiskirstymas pagal amziy ir lytj pateikiamas 1 lenteléje.

1 lentelé. Tiriamyjy pasiskirstymas pagal amziy ir lytj

Lytis
Vyrai Moterys Bendrai
AmZius (metais) % N % N % N

18-29 8,0% 56 11,3% 110 10,0% 166
30-39 14,4% 99 10,8% 104 12,3% 203
40-49 14,4% 99 22,7% 218 19,2% 317
50-59 15,7% 108 18,3% 176 17,2% 284
60-69 14,7% 101 13,5% 130 14,0% 231
70-79 15,6% 107 11,3% 108 13,1% 215
80+ 17,2% 118 12,1% 116 14,2% 234
I§ viso 100,0% 688 100,0% 962 100,0% 1.650
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Vidutinis Lietuvos gyventoju ragenos centrinés dalies storis ir akispuidis

bei ju sasajos su amzZiumi ir lytimi

Atlikus tyrimus nustatyta, kad vidutinis Lietuvos gyventojy desinés akies ragenos
storis 544,6+0,8 um. Vidutinis kairés akies ragenos storis 545,2+0,8 pm. Vidutinis
abiejy akiy rageny centrinés dalies storis yra 544,6 £0,7 um. Didziausias deSinés
akies vidutinis ragenos storis sieké 654 pm, o maziausias 451 pm. Kairés akies

vidutinis didziausias ragenos storis - 650 pwm, maziausias 449 um.

Tiriant vyry ir motery abiejy akiy vidutinj ragenos centrinés dalies storj, nustatyta,
kad vidutinis vyry abiejy akiy ragenos centrinés dalies storis - 545,0+1,0 pm, motery
— 544,4+1,0 pm. Vyry p=0,673, p>0,05, motery p=0,660, p>0,05 vadinasi
statistiSkai reikSmingy skirtumy tarp vyry ir motery abiejy akiy ragenos centrinés

dalies storiy nenustatyta.

Kadangi, abiejy akiy ragenos centriniy daliy storis yra panaSus , tolimesniems

tyrimams pasirinktos desinés akys.

Vidutinis vyry desinés akies ragenos centrinés dalies storis 545,0+0,8 pum,
motery — 544,4+1,1 pum. Didziausias motery ragenos centrinés dalies storis
nustatytas 654,0 um, vyry - 645,0 um. Maziausias motery ragenos centrinés dalies
storis nustatytas 449,0 um, o vyry - 468,0 pm .Vyry p=0,673, p>0,05, motery
p=0,406, p>0,05 tai reiskia, kad statistiSkai reik§mingo skirtumo tarp vyry ir motery

ragenos centrinés dalies storio negauta.

Tiriant galimas ragenos centrinés dalies ir amziaus sgsajas, buvo nustatyta, kad
vidutinis 18-29 mety asmeny ragenos centrinés dalies storis 550,8 +2,8 um, 30-39
557,5+1,9 um, 40-49 551,3+1,8 pm, 50-59 544,0+1,9 um 60-69 544,2+2,1 pm, 70-
79 535,1£1,9 pum, 80+ 530,1+1,1 pm. Pritaikius t — testa, skirta keliy grupiy
palyginimui nustatyta p=0,000, p<0,05 , vadinasi ragenos centrinés dalies storis
priklauso nuo amziaus. Ragenos centrinés dalies storis statistiSkai reikSmingai

didesnis 18-49 mety amziuje, o 70 mety ir vyresniy asmeny vidutinis ragenos
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centrinés dalies storis buvo statistiSkai reik§mingai mazesnis. Remiantis gautais

rezultatais galima daryti i8vada, kad ragenos storis kinta keliais Zmogaus amziaus

etapais : mazdaug iki 40 mety ragena storéja, nuo 40 mety ji pradeda plonéti.

Vyresniame amziuje (70 mety ir daugiau) ragenos storis ypa¢ sumazéja. Detalesni

rezultatai pagal amziaus charakteristikas pateikti 2 lentel¢je.

2 lentelé. Vidutinis ragenos centrinés dalies storis pagal amzZiy

Minimali Maksimali Standartinis
Amziaus grupé Vidurkis reik§mé reik§mé Mediana Paklaida nuokrypis
18-29 550,8 451,0 629,0 549,0 2,8 35,7
30-39 557,5 470,0 645,0 555,0 1.9 27,6
40-49 551,3 451,0 654,0 549,0 1.8 314
50-59 544,0 466,0 650,0 541,5 1,9 31,4
60-69 5442 467,0 662,0 544,0 2,1 31,6
70-79 535,1 451,0 623,0 533,0 1.9 27,8
80+ 530,1 475,0 599,0 532,0 1,1 16,8

Apskaiciuotos tiriamyjy vyry ir motery skirtingy amziaus grupiy (iki 40 mety, nuo

40 iki 60 mety ir vir§ 60 mety) ragenos centrinés dalies storio procentilés (zr.3

lentele).
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3 lentelé. Ragenos centrines dalies storis (procentilés) skirtingose amziaus grupése

Iki 40 | 40 - 60
Bendras | m. m. 60+ Vyrai Moterys
Procentilés 3 489 493 489 489 500 486
5 499 506 499 495 508 493
10 | 510 516 510 508 514 506
25 | 524 535 528 522 528 523
RCS
50 | 542 553 545 533 544 541
oD
75 | 564 574 569 548 562 565
90 | 586 599 589 566 580 590
95 | 599 611 600 586 590 604
97 | 609 618 609 596 601 612
Procentilés 3 490 492 489 490 500 486
5 499 505 496 496 509 493
10 | 511 513 508 510 515 506
25 | 527 534 530 522 529 523
RCS
50 | 543 553 546 534 543 543
(O]
75 | 564 576 569 549 563 565
90 | 586 598 590 567 580 590
95 | 600 612 600 583 598 603
97 | 609 621 609 592 602 610
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Apskaiciavus tiriamyjy abiejy akiy RCS procentiles, matome, kad asmeny iki 40

mety ragenos yra storesnés nei 40-60 mety, o tiriamyjy, vyresniy nei 60 mety,

ragenos yra plonesnés, lyginant su kitomis amziaus grupémis. Ragenos centrinés

dalies storis yra simetri$kai apie vidurkj iSsidéstantis rodiklis, neturintis nei kairiojo,

nei desiniojo nukrypimo( 1 ir 2 pav.).

630
610
590
570
550
530
510
490
470
450

Ragenos centrinés dalies storis

Ragenos centrinés dalies storis RCS OD

—

W;\\\\
\

Bendras  Vyrai  Moterys iki40m. 40-60m. 60+

——3

—a—5

—»—25
—*—50
—e—75
——90
——95
—=—97

1 pav. Skirtingy amziaus grupiy tiriamyjy RCS pasiskirstymas pagal procentiles

(OD)
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Raaenos centrinés dalies storis RCS OS
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P
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Bendras  Vyrai Moterys iki40 m. 40-60 m. 60+

2 pav.Skirtingy amziaus grupiy tiriamyjy RCS pasiskirstymas pagal procentiles
(0s)

Visiems tiriamiesiems buvo matuojamas akispiidis. Rezultaty analizé parodé, kad
nustatytas vidutinis desinés akies akispudis siekia 16,9+0,1 mmHg, o kairés akies
17,1+£0,1 mmHg. t- testas priklausomoms imtims lygus p=0,000, p<0,05 , vadinasi

vidutiniai abiejy akiy akispudziai statistiSkai reikSmingai nesiskiria.

Statistiné akispiidzio analizé parodé, kad maziausias iSmatuotas akispiidis deSinei
akiai siekia 9,3 mmHg, o kairei 10,2 mmHg. Didziausias i§matuotas akisptidis siekia
25,8 mmHg deSinei akiai ir 28,1 mmHg kairei akiai . Tiriamyjy akispudziy
matavimai pasiskirste pagal normalyjj skirstinj . Tolesnei analizei , taip pat kaip ir

ragenos centrinés dalies storio tyrimams, pasirinkti deSinés akies rezultatai.

Ragenos centrinés dalies storio ir akisptidzio koreliacijy analizé parodé, kad tarp
siy dviejy kintamyjy nustatytas silpnas koreliacinis rySys (r= 0,181), p=0,000,
p<0,05, vadinasi egzistuoja reik§mingas, taciau silpnas rysSys tarp ragenos centrinés

dalies storio ir akisptidzio matavimo rezultaty.
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Papildomai iStyrus skirtingo storio rageny (plonos, vidutinés ir storos) ir
akispiidzio matavimo rezultaty tarpusavio rySj, nustatyta kad yra labai silpna
koreliacija tarp akisptdzio ir skirtingy RCS grupiy (plonos, vidutinés ir storos
ragenos). Nors koreliacija silpna, taciau ji reik§minga (p<0,05). IStyrus iSmatuota
vidutinj akispiidj skirtingose tiriamyjy grupése, kurios suskirstytos pagal RCS |
plony, vidutinio storio ir story rageny grupes, nustatyta, kad ,akyse su storesnémis
ragenomis, statistiSkai reik§mingai iSmatuojamas didesnis akispudis, nei akyse su

plonesnémis ragenomis.

IStyrus vyry ir motery skirtingo storio rageny ir akispiidzio matavimo rezultaty
koreliacing priklausomybe, ji nustatyta labai silpna. Taigi lytis ragenos centrinés

dalies storio ir akispiidzio matavimo rezultatams didesnés jtakos neturi.

Létiniy neinfekciniy ligu (CD, BA, PAH) bei ragenos centrinés dalies

storio galimos koreliacijos

Norint i$siaiskinti, labiausiai paplitusiy zmoniy populiacijoje létiniy neinfekciniy
ligy (LNL) (pirminé arteriné hipertenzija, cukrinis diabetas, bronchiné¢ astma) ir

ragenos centrinés dalies

storio galimas sasajas, buvo atlikti matavimai, kurie parodé, kad asmeny, serganciy
cukriniu diabetu (I ir II tipo) , vidutinis ragenos centrinés dalies storis yra 545,9+4,7
pm. Pirmine arterine hipertenzija serganciy asmeny jis yra 541,8+1,5 pm.O
bronchine astma - 555,9 +£9,7um. Serganciy cukriniu diabetu ir pirmine arterine
hipertenzija, vidutinis ragenos centrinés dalies storis - 546,9 £3,6 pm. Statistiskai
reikSmingy skirtumy tarp S$iy létiniy ligy ir ragenos centrinés dalies storio

nenustatyta, p=0,242, p>0,05.
Ragenos centrinés dalies storio vidurkiai jvairiuose Lietuvos regionuose

Atliekant RCS tyrimus skirtingose Lietuvos vietose, nustatyta, kad Vilniaus
apskrities vidutinis gyventojy ragenos centrinés dalies storis yra 546,8 +2,4 um,
Kauno 554,3+2,7 um, Klaipédos 538,4+2,4 um, Siau]iq 551,3+1,7 um, Panevézio
543,4+2,5 pm, Telsiy 539,9+2,3 pm, Tauragés 535,1+2,6 um, Utenos 541,3+2,2
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um, Alytaus 544,2+2.0 pm, Marijampolés 548,2+2.8 pm . Pritaikius t- testa keliy
grupiy vidurkiy palyginimui paaiskéjo, kad Klaipédos, Tauragés bei Telsiy apskriciy
gyventojy vidutiniai rageny centrinés dalies storiai yra statistiSkai reikSmingai
plonesni p=0,000, p<0,05. Galime daryti i§vada, kad Vakary Lietuvos gyventojy
ragenos yra plonesnés, lyginant su kity Lietuvos viety gyventojy ragenomis (zr. 4

lentelé)

4 lentelé. Vidutinis ragenos centrinés dalies storis pagal apskritis

Minimali | Maksimali Standartinis
Apskritis Vidurkis | reik§mé | reik§meé Mediana | Paklaida | nuokrypis
Vilniaus 546,8 4550 650,0 542,0 2,4 33,0
Kauno 5543 471,0 634,0 555,0 2,7 30,8
Klaipédos 538,4° 466,0 637,0 533,0 2,4 29,3
Siauliy 5513 468,0 621,0 551,0 1,7 25,1
Panevézio 543.4 4350 645,0 5355 2,5 31,1
TelSiy 539,9 468.,0 662,0 539,0 2,3 31,6
Tauragés 5351 455,0 614,0 536,0 2,6 27,8
Utenos 5413 451,0 623,0 536,0 22 28,3
Alytaus 5442 448.,0 628,0 5440 2,0 252
Marijampolés 5482 443,0 642,0 545,0 2,8 37,0

* Langelis Zymi, kad reik§mé yra statistiskai reikimingai didesné.
# Langelis Zymi, kad reik§mé yra statistiskai reik§mingai maZesné.
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Ragenos centrinés dalies ir antropometriniy rodikliu (ligio ir svorio)

tarpusavio rysys

Tiriant galimg figio ir RCS tarpusavio ry§j tiriamieji (N -141) buvo suskirstyti |

tris grupes :

1.Zemi (figis maZesnis nei 170 cm)

3.Auksti (Ggis didesnis nei 180 cm)

Atlikus koreliacing ragenos centrinés dalies storio ir Tigio bei svorio analizg,
nustatytas silpnas teigiamas koreliacinis ryS3ys. Ugio ir ragenos storio
priklausomybés koreliacijos koeficientas siekia r = 0,192, o svorio ir ragenos storio

r=0,168 .

Atlikus koreliacing ragenos centrinés dalies storio bei skirtingy figio grupiy
koreliacijy analize, rySys tarp parametry nenustatytas, nes koreliacijos koeficientai

silpni arba per mazas tiriamuyjy skaicius (zemo tigio vyry ir auksto Gigio motery).

Gauti rezultatai parodé, kad ragenos centrinés dalies storis nepriklauso nuo Zzmogaus

digio ar svorio, taciau norint daryti drasesnes iSvadas imtis N=141 yra nepakankama.

Refrakcijos yduy, ragenos gaubtumo ir ragenos centrinés dalies storio

tarpusavio rysys

Papildomai iStyrus 141 tiriamajj, trumparegysté nustatyta 100 ,o toliaregysté - 41
tirlamajam. Vidutinis trumparegiy asmeny ragenos centrinés dalies storis sieké
547,543,4 pm, toliaregiy - 550,24+5,5 um Pritaikius Studento t kriterijy dviems
nepriklausomoms imtims nustatytas trumparegiy reikSmingumo lygmuo p=0,674,
toliaregiy p=0,681, p>0,05, vadinasi Sios ydos didesnés jtakos ragenos centrinés

dalies storiui neturi.
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Nustatytas vidutinis abiejy akiy rageny gaubtumas vienodas ir siekia 7,7 mm. Kad
abiejy akiy vidutinis rageny gaubtumas yra vienodas arba skiriasi nezymiai, jrodo ir
atliktas t-testas priklausomoms imtims, p=0,06, p>0,05. Maziausias ir didziausias
iSmatuotas ragenos gaubtumas vienodas abiems akims ir siekia atitinkamai
maziausias 7,0mm, o didziausias 8,8mm. Motery ir vyry vidutinis gaubtumas
vienodas ir siekia 7,7mm. Didziausias nustatytas gaubtumas vyrams siekia 8,8mm, o
moterims 8,7mm. Sick tiek daugiau skiriasi maZiausi i$matuoti gaubtumai —

moterims 7,0, o vyrams 7,3 .

Norint nustatyti ragenos centrinés dalies storio ir ragenos gaubtumo tarpusavio
ry§j ir, atlikus koreliacijy analize¢, buvo nustatyta teigiama reikSminga (0,517)
vidutinio stiprumo koreliaciné priklausomybé. Gauti rezultatai leidzia teigti, kad kuo

storesné ragena, tuo jos gaubtumas yra mazesnis .

Ragenos endotelio lasteliy skaiiaus ir tankio bei ragenos centrinés dalies

storio tarpusavio rysys

141 tiriamajam buvo papildomai matuojamas ragenos endotelio lasteliy tankis.
Desinéje akyje endotelio lasteliy skaiGius sickia 2978+26 last/mm”, o kairéje akyje
3002+25 last/mm” Desinéje akyje didZiausias nustatytas endotelio lasteliy skaicius
3953 lgst/mm’, o maZiausias 2232 last/mm’ . Kairéje akyje atitinkamai 3690
lqst/mmz, ir 2232 la[st/mmz‘ Pritaikius reikSmingumo testa nustatyta, kad statistiskai
abiejose akyse ragenos endotelio lasteliy skaiCius skiriasi nezymiai, nes p=0,066,

p>0,05.

Vidutinis vyry ragenos endotelio lasteliy skaicius 2976+37 last/mm?, o motery
2979 +35 la,st/mmz‘ Didziausias motery ragenos endotelio lasteliy skaicius 3953
lqst/mmz, maziausias 2232 lqst/mmz. Vyry maziausias ragenos endotelio lasteliy
skaiius sutapo su motery 2232 la}st/mmz, o didziausias buvo 3636 Ia}st/mm2 .
Pritaikius Studento t kriterijy dviem nepriklausomoms imtims nustatytas vyry
reik§mingumo lygmuo p=0,963, motery p=0,959, p>0,05, vadinasi lytis neturi jtakos

ragenos endotelio lasteliy skaiciui.

51



Vidutinis ragenos endotelio lasteliy skaicius 20-30 mety amziaus tiriamyjy -
2969+32 last/mm?, o 31-40 mety 2989+42 last/mm?. Maziausias ragenos endotelio
lasteliy skaiGius 20-30 mety amZiuje siekia 2232 last/mm?, didZiausias 3953
last/mm?. Toks pats maziausio ir didziausio endotelio lasteliy skai¢ius nustatytas 31-

40 mety amziaus grupgje.

Desinés akies endotelio Sesiakampiy lasteliy procentas sudaro 63+1, kairés akies
60+1. Didziausias nustatytas endotelio SeSiakampiy lasteliy procentas 83, o
maziausias 37 desin¢je akyje. Kair¢je akyje $is didziausias procentas siekia 83, o

maziausias 32.

Vidutinis motery ragenos endotelio SeSiakampiy lasteliy procentas - 63+1, o vyry
65 +2. Didziausias motery ragenos endotelio lasteliy procentas 83, maziausias 37.
Vyry - maziausias SeSiakampiy ragenos endotelio lasteliy procentas 45, o didziausias
siekia 82 . Pritaikius Studento t kriterijy dviem nepriklausomoms imtims nustatytas
vyry reik§mingumo lygmuo p=0,403, motery p=0,406, p>0,05, vadinasi lytis neturi
itakos ragenos SeSiakampiy endotelio lasteliy procentui. Taigi, remiantis gautais
duomenimis galima teigti, kad ragenos endotelio SeSiakampiy lasteliy procentas

nepriklauso nuo zmogaus lyties.

Atlikus tyrimus nustatyta, kad ragenos vidutinis endotelio lastelés dydis -
340+£3mm?. Kairés akies vidutinis endotelio lgstelés dydis siekia 333+3mm’.
Didziausias iSmatuotas endotelio lastelés dydis tiek deSingje, tiek kair¢je akyje sieké
448 mm®. Maziausia endotelio lastelé desingje akyje buvo 253 mm? dydzio, o kairéje
akyje 271 mm?.Vidutinis endotelio lasteliy dydis vyry tarpe siekia 340+5 mm3,0
motery 336+4 mm?®. Didziausias misy nustatytas endotelio lastelés dydis tiek
vyrams, tiek moterims sutampa ir sieckia 448 mm?®. Maziausios nustatytos lastelés
reikSmés Siek tiek skiriasi. Motery imtyje- maziausias endotelio lastelés dydis 253
mm?®, o tuo tarpu vyry 289 mm?® . Taciau vyry reikSmingumo lygmuo p=0,554,
motery p=0,514, p>0,05, tai reiskia, kad vyry tieck motery endotelio lasteliy dydziai

statistiskai nesiskiria.
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Koreliacijy analizé atskleidé bendro endotelio lasteliy skaiciaus priklausomybe
nuo lasteliy dydzio. Tarp $iy dviejy kintamyjy nustatyta stipri neigiama koreliacija (r
= -0,760). Tai reiskia, kad kuo didesnis ragenos endotelio lasteliy skaicius, tuo jos

mazesnés.

Nenustatyta statistiskai reikSmingos priklausomybés tarp ragenos centrinés dalies
storio bei endotelio lasteliy skaiciaus, SeSiakampiy lasteliy procento, lasteliy dydzio.
Koreliacijos koeficientai atitinkamai r= -0,065; r= 0,101; r= 0,077. Tad ragenos
centrinés dalies storis nepriklauso nei nuo endotelio lasteliy skaiiaus, nei nuo

Sesiakampiy lasteliy procento, nei nuo lasteliy dydzio.

Tiriant ragenos endotelio lasteliy skaiciaus, SeSiakampiy lasteliy procento,
lasteliy dydzio ir ragenos gaubtumo tarpusavio priklausomybe nustatyta silpna bei
statistiSkai nereikSminga koreliacija. Tai reiskia, kad ragenos gaubtumas nepriklauso
nuo ragenos endotelio lasteliy skaiCiaus, SeSiakampiy lasteliy procento, bei lasteliy

dydzio.

ISVADOS

1. Lietuvos gyventojy vidutinis ragenos centrinés dalies storis yra 544,6+
0,7 um. Vyry -545,0+0,8 pum, motery — 544,4+1,1 um. Nustatytas
vidutinis ragenos centrinés dalies storis yra panasus | kity baltaodziy

etniniy populiacijy ragenos centrinés dalies storj.

2. Matuojant akispuidj indentaciniu tonometru akyse, kuriy storos ragenos,
randamos didesnés akisptidzio reikSmes, o akyse, kuriy plonos ragenos,

nustatomos mazesnés akispiidzio reikSmes.
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StatistiSkai reikSmingo rySio tarp ragenos centrinés dalies storio ir
refrakcijos ydy nenustatyta. Nustatyta teigiama reik§minga vidutinio
stiprumo koreliaciné priklausomybé tarp ragenos centrinés dalies storio
ir ragenos gaubtumo. Kuo storesné ragena, tuo jos gaubtumas yra
mazesnis.

Ragenos centrinés dalies storis nepriklauso nuo endotelio lasteliy
skaiciaus, jy dydZio bei SeSiakampiy lasteliy procento.

Ragenos centrinés dalies storis nepriklauso nuo zmogaus figio ir svorio.
Nenustatytas statistiskai reikSmingas skirtumas tarp lyties ir ragenos
centrinés dalies storio .

Nustatyta ragenos centrinés dalies storio ir amziaus sasajy .Storiausia
Lietuvos gyventojy ragena nustatoma iki 40 mety. Vyresniems nei 40
mety ji plonéja kas deSimtmetj nuo 2 iki 8pm .

Cukrinis diabetas, bronchiné¢ astma ir pirminé arteriné hipertenzija

neturi jtakos ragenos centrinés dalies storiui.
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