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Abstract

Aim: To compare corneal thickness measurements made at
different times and to evaluate their dependence on individuals.

Material and Method: The central corneal thickness(CCT) of the
right eyes of 30 healthy young adults was measured by the first
investigator at three different times by the Canon HS-100 Anterior
Segment Optical Coherence Tomography (AS-OCT) method. In
addition, the fourth measurements were made by the second
researcher at a different time. The obtained values were compared.

Results: The mean age was 29.849.1 years. The mean CCT
was 561.90+37.6 pm(micrometer) in the first measurement,
562.20+£37.9 pm in the second measurement, and 562.80+37.7
pm in the third measurement. In the measurement of CCT by the
second investigator, the mean was 562.20+38.0 um. In statistical
analysis, no significant difference was found between CCT values
performed at different times (p<0.05). In addition, when the first
measurement of the first researcher was compared with the first
measurement of the second researcher, no significant difference
was found between the CCT values of the two researchers (p<0.05).

Conclusion: Canon HS-100 AS-OCT device had very good
reproducibility in the evaluation of CCT. There was no significant
difference between the shots of different people. The use of OCT in
daily practice is beneficial because it is both a non-contact method
and has very good reproducibility in daily practice.
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Oz
Amag: Farkli zamanlarda vyapilan kornea kalinhigi olcimlerini

karsilagtirmak ve kisilere bagimliigini degerlendirmek.

Gereg ve Yontem: 30 saglikli geng eriskinin sag gozlerinin santral
korneal kalinligi (SKK) Canon HS-100 On Segment Optical Coherence
Tomography (OS-OCT) yéntemi ile birinci arastirmaci tarafindan ¢
ayri zamanda o6l¢uldd. Ayrica ikinci arastirmac tarafindan dérdinci

olcumleri farkli bir zamanda yapildi. Elde edilen degerler karsilastirildi.

Bulgular: Yas ortalamasi 29.8+9.1 idi. Ortalama SKK birinci dlcimde
561,90+37,6 um(mikrometre), ikinci olcimde 562,20+37,9 um,
Uclncl  olgimde  562,80+37,7 um idi. SKK'nin 2. arastirmaci
tarafindan dlciiminde ise ortalama 562,20+38,0 um idi. Istatistiksel
analizde farkli zamanlarda yapilan SKK degerleri arasinda anlamli fark
bulunamamistir (p<0,05). Ayrica birinci arastirmacinin ilk élgimuyle,
ikinci arastirmacinin ilk dlcimU  karsilastinldiginda, iki arastirmaci
arasindaki SKK degerleri arasinda anlamli fark bulunmadi (p<0,05).
Sonug: Canon HS-100 OS-OCT cihazinin SKK degerlendirilmesinde
tekrarlanabilirliginin ¢ok iyi oldugu goruldd. Farkh kisilerin cekimleri
arasinda anlaml bir farklilik gordlmedi. Gunluk pratikte hem non-
kontakt bir yontem oldugu, hem de tekrarlanabilirligi cok iyi oldugu
icin OCT'nin gunltk pratikte kullanilmasi faydalidir.
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INTRODUCTION

The cornea is a transparent, avascular layer located in the
anterior part of the eyeball and makes up approximately
1/6 of the entire globe. The area of 2 mm in the center of
the cornea is considered as the central cornea, and the
central corneal thickness varies between 0.49 and 0.56 mm,
although it shows personal variability. If it is over 0.6 mm,
it indicates that the endothelial health is not well."" Mean
CCT measurement has an important place in the diagnosis
of many ophthalmological diseases and especially in follow-
up criteria."

It is an extra determining feature in diagnosing ocular
hypertension, patient selection and surgical indication
in refractive surgery, patient follow-up? in keratoconus,
determination®™of cornealedemaandin patientswith corneal
problems such as cornea guttata, as it provides preliminary
information about™ post-op follow-up, especially in cataract
surgery.

The fact that CCT is so critical has highlighted the search for
non-contact measurement methods in order to eliminate
the risk®® of epithelial damage and infection of ultrasound
pachymetry, which has been the gold standard for years.
Today, non-contact measurement can be made with anterior
segment optical coherence tomography (AS-OCT), corneal
topography (CT), optical biometry (OB), and specular
microscopy (SM) devices. Measurement with AS-OCT, one
of these methods, is based on the interference principle. It
produces tomographic image sections at the micron level by
measuring the reflection delay time and intensity of infrared
light of approximately 830-840 nm wavelength that is sent
to the tissues and reflected from different tissues.”#

Our aim in this study is to determine the variability of
CCT measured with Canon HS-100 AS-OCT in repeated
measurements or in measurements made by another
researcher and to evaluate its reflection in clinical practice.

MATERIAL AND METHOD

This study was approved by the Noninterventional Ethics
Committee of Firat University on 1 August 2019 with decision
number 13; informed consent forms were obtained from the
subjects. The right eyes of 30 patients were included in the
study. Central corneal thickness values of the patients were
measured with the AS-OCT (Canon HS-100, Tokyo, Japan)
device. Patients who used contact lenses had a history of
corneal pathology or trauma, and had undergone any ocular
surgery were excluded from the study. 14 female and 16
male patients were included in the study. The mean age was
29.8+9.1 for females and 28.4+7.2 for males (Table 1).

Table 1. Gender distribution and mean ages in the group

Female Male
Number 14 16
Average age 29.849.1 28.4+7.2

Three measurements were made on the right eyes of the
patients with 30 minutes intervals by the same investigator,
and a fourth measurement was made by the second
observer 1 hour after the third measurement. Statistics: IBM
SPSS Statistics Version 22.0 package program was used for
statistical analysis of the data. Categorical measurements
were expressed as number and percentage, and continuous
measurements were expressed as mean and standard
deviation (median and minimum-maximum, where
necessary). Whether continuous measurements provided
the assumption of normal distribution was tested with the
Shapiro Wilk test. The Dependent Groups T-test was used to
compare dependent continuous measurements. Repeated
measures analysis was used to compare the change over time
of numerical measurements made on the same individuals
at different times. The level of statistical significance was
accepted as 0.05 in all tests.

RESULTS

The mean CCT was 561.90+37.6 um in the first measurement,
562.20+37.9 um in the second measurement, and 562.80+37.7
pm in the third measurement. In the measurement of CCT by
the second researcher, the mean was 562.20+38.0 um (Table 2).

Table 2. Mean CCT values of the groups

SKK(Micrometer)- Std D.
561.90+£37.6 um

Measurement 1

Measurement 2 562.20+37.9 ym
Measurement 3 562.80+£37.7 pm
Measurement 4 562.20+38.0 um

pm: Micrometer

In statistical analysis, no significant difference was found
between CCT values performed at different times (p<0.05). In
addition, when the first measurement of the first investigator
was compared with the first measurement of the second
investigator, there was no significant difference in CCT
measurements between the two researchers in the AS-OCT
measurements (p<0.05) (Table 3).

Table 3. Comparison of CCT values between groups

CCT (p value)

Measurement 1-Measurement 2 p<0.05
Measurement 1-Measurement 3 p<0.05
Measurement 2-Measurement 3 p<0.05
Measurement 1-Measurement 4 p<0.05

DISCUSSION

Accurate measurement of central corneal thickness in
patients with ocular hypertension is important in predicting
the critical importance of post-operative complications in
refractive surgery and crosslinking surgeries.”'"
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For this reason, it has become important to measure CCT
with repetitive measurements and compare the values for
the determination of device safety and accuracy. Differences
in CCT measurement may result from calibration differences
between instruments, as well as from the people who make
the measurement or from making measurements on a small
number of people. In our study, repeated measurements
were made by the same person on the same device. And to
determine the possible differences that may occur between
individuals, a second researcher was re-measured. In our
study, it was aimed to determine the reliability of the Canon
HS-100 AS-OCT device and to determine whether there were
personal changes in the measurements. According to the
statistical analysis of AS-OCT measurements, the repeatability
of the Canon HS-100 AS-OCT instrument was very good. The
similarity of the measurement made by the second researcher
once again confirmed the reliability of the device.

Considering similar studies, Kosker et.al's study showed
that the device with the strongest reproducibility was OCT
among the Combined Scheimpflug-Placido Disc System,
Anterior Segment Optical Coherence Tomography, and Corvis
Biomechanical Anterior Segment Analysis System.!"] Késker et
al. attributed the best reproducibility of CCT measurements
in OCT to the minimization of the effects that may occur due
to involuntary eye movement due to high section speed and
better detection of corneal borders due to high resolution.l'>'

In other studies, OCT and other non-contact, ultrasonic
pachymetry (UP) methods were compared. Leung et al.l'¥,
in their study to compare ultrasonic pachymetry and OCT
in the measurement of mean CCT values, found that the
measurements made with OCT were approximately 23 um
(4%) higher, although they were correlated with ultrasonic
pachymetry.Contrary to this study, Grewal et al."™ studied
patients who had undergone keratoconus and laser in situ
keratomileusis surgery and a normal healthy group. They
reported that there was a statistically significant difference
between the measurements made with Scheimpflug imaging,
UP, and OCT, and the measurements made with UP were
thicker in all groups.

Fishman et al.l'?, on the other hand, did not find CCT values
measured by UP and Orbscan topography to be compatible
with each other but reported that there was no significant
difference between CCT values measured by UP and OCT.
They also demonstrated high reproducibility of OCT, which
was consistent with our study.

As a result, it is important to have good repeatability of the
device so that the clinician can follow the patient more reliably
in ophthalmology practice. For this reason, the device should
give similar values at different times, even in measurements
made by other researchers. In our study, there was no
significant difference between the measurements made with
the Canon HS-100 AS-OCT device, both at different times
and with different people, and the repeatability of the device
was shown to be good. For this reason, we think that follow-

up with the same device will be more meaningful in terms
of treatment and indications, rather than mixing different
technical devices in terms of CCT measurement in practical
follow-up.
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