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Abstract: This research aimed to compare the measurements recorded by a traditional PCI technology biometer
(Partial Coherence Interferometry) and by a SS-OCT (Swept Source Optical Coherence Tomography)
technology machine in preoperative screening of patients with age-related cataract. Optical biometry was
performed with the IOLMaster 500 (version 5.5, Carl Zeiss Meditec, Germany) and the ANTERION
(Heidelberg Engineering, Germany) in a total sample of 144 eyes, from 80 patients, (37 men and 43 women),
with a mean age of 70.54 + 0.739 years (range: 45-89 years) and the values of the Axial Length (AL), two
meridians of the cornea (Kf, Kflat and Ks, Ksteep), astigmatism (Ast) as well as the Anterior Chamber Depth
(ACD) were compared with the program IBM SPSS Statistics 27. The IOLMaster500 and ANTERION devices
did not have statistically significant differences in terms of axial length and flat corneal meridian Kf, while they
differed statistically significantly in terms of steep corneal meridian Ks, astigmatism and anterior chamber
depth. This study suggests that a thorough pre-operative check must be performed, sometimes with more than
one device, aiming at greater accuracy in the measurements of the ocular biometrics, so that we achieve more
successful postoperative outcomes and ultimately more satisfied patients.

Keywords: IOLmaster500; partial coherence interferometry; ANTERION; swept source optical
coherence tomography; biometry

1. Introduction

Although nowadays cataract is considered a completely curable "disease”, nevertheless, it is still
one of the main ophthalmological problems of public health [1,2] and one of the most frequent causes
of vision impairment worldwide, which can reduce significantly the quality of life of patients, while
it is the main cause of blindness in many countries, especially developing ones [1-3]. The purpose of
this paper is to compare and investigate any statistically significant differences in the measurements
recorded between an SS-OCT technology machine, the ANTERION (Heidelberg Engineering,
Germany), which was very recently introduced in the field of ophthalmology, and a traditional PCI
technology biometer, namely the IOLMaster 500 (version 5.5, Carl Zeiss Meditec, Germany), in the
context of preoperative control in patients with age-related cataract. It was deemed particularly
interesting to conduct this research, as ANTERION is an extremely modern machine and there is no
sufficient data available to date.

2. Materials and Methods

For the purpose of our research, we performed optical biometry on a total sample of 144 eyes,
which came from 80 patients, (37 men and 43 women), who had age-related cataract. Patients with
cataract of other etiology, such as uveal, post-traumatic or congenital, were excluded from our
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sample. The patients' ages ranged from 45 to 89 years, with a mean age of approximately 71 years
(70.54 + 0.739 years). Biometric measurements, for both the IOL MASTER 500 and the ANTERION
were taken by the same optometrist in each eye, without previous mydriasis, in random order. The
patients were given artificial tears to hydrate the cornea and limit possible dry eye, which would
probably cause deviations in our measurements. The variables we examined were the Axial Length
in mm (AL, Axial Length), two meridians of the cornea in D (Kf, Keratometry flat and Ks,
Keratometry steep), astigmatism (Ast, Astigmatism) as well as the Anterior Depth Chamber in mm
(ACD, Anterior Chamber Depth). For the statistical analysis we used the IBM SPSS Statistics 27
program.

3. Results

In Figures 1 and 2, we present the descriptive data for the five variables as recorded with the
two machines (1: IOL Master 500, 2: ANTERION).

Statistics IOL MASTER 500
Anterior

Axial Length  Keratometry =~ Keratometry = Astigmatism Chamber
(1) flat (1) steep (1) (1) Depth (1)

N Valid 143 144 144 144 143
Missing 1 0 0 0 1
Mean 24,0981 43,4674 44,3783 ,9108 3,1621
Median 23,8800 43,2100 44,2600 ,8150 3,1700
Mode 23,91 42,94 42,992 ,612 3,282
Std. Deviation 1,70173 1,55068 1,59991 ,61172 ,43973
Variance 2,896 2,405 2,560 ,374 ,193
Skewness 1,909 ,091 ,245 3,654 A1
Std. Error of ,203 ,202 ,202 ,202 ,203
Skewness
Kurtosis 7,955 -,169 -,006 25,269 -,195
Std. Error of Kurtosis ,403 ,401 ,401 ,401 ,403
Range 13,12 7,64 8,02 5,53 2,22

a. Multiple modes exist. The smallest value is shown
Figure 1. Statistics IOL MASTER 500.

We notice that for the Axial Length and the Anterior Chamber Depth, we have values that we
did not measure (missing values) and, therefore, the statistical analysis program recognizes them as
incomplete.

At this point, we should mention, however, that the measurements of the same person from two
different machines cannot be considered as two independent populations, a condition which is
necessary in order to carry out a statistical study. For this reason, we defined five new variables,
which are the difference of the measurements of each variable for the two machines (D_AL, D_K{,
D_Ks, D_Ast and D_ACD). Descriptive data as well as histograms of the new variables are shown in
Figures 3 and 4.
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Statistics ANTERION
Anterior
Axial Length  Keratometry = Keratometry = Astigmatism Chamber
(2) flat (2) steep (2) (2) Depth (2)

N Valid 141 144 144 144 134
I Missing 3 0 0 0 10
Mean 23,9557 43,4342 44,1749 .7407 3.4072
Median 23,8500 43,2650 43,9500 6450 3,2800
Mode 23,85 42,392 43,72 .182 3322
Std. Deviation 1,40230 1,54670 1,64368 ,48802 73736
Variance 1,966 2,392 2,702 ,238 ,544
Skewness .704 115 314 1,304 1,366
Std. Error of 204 202 202 202 209

Skewness

Kurtosis 1,045 -318 ,029 1,855 1,456

Std. Error of Kurtosis ,406 ,401 ,401 ,401 416

Range 7.64 743 8,20 243 322

a. Multiple modes exist. The smallest value is shown

Figure 2. Statistics ANTERION.
Statistics IOLMASTER 500 -ANTERION
D Al D Kf D Ks D Ast D ACD
N Valid 140 144 144 144 133
Missing 4 0 0 0 11

Mean ,0087 ,0333 -,1073 1701 -.2565
Median -,0100 ,0450 ,1450 ,1500 -,0400
Mode -012 -,322 11 .012 -.02
Std. Deviation .08316 ,30298 3,78867 53549 ,66974
Variance ,007 ,092 14,354 287 449
Skewness -,464 240 -11,714 5,205 -2,529
Std. Error of Skewness ,205 ,202 ,202 ,202 ,210
Kurtosis 7.819 071 139,561 46,374 6,225
Std. Error of Kurtosis 407 401 401 401 417
Range .70 1.76 49,10 5.80 3.98

a. Multiple modes exist. The smallest value is shown

Figure 3. Statistics IOLMASTER 500-ANTERION differences.

7 Dat = D83
145

(a) (b)
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Figure 4. Histograms of the new variables: (a) Difference of Axial Length, (b) Difference of Kflat, (c)
Difference of Ksteep, (d) Difference of Astigmatism, (e) Difference of Anterior Chamber Depth.

Based on the descriptive data obtained as well as the diagrams shown, we assumed from the
early beginning that the variables probably do not follow the Normal Distribution, maybe only the
difference of Kf. Nevertheless, in adherence to the rules of statistical analysis, we performed
hypothesis testing (1):

HO: The data comes from a Normal Distribution, vs
H1: The data does not come from a Normal Distribution.

To test the hypothesis (1) about Normal Distribution of our variables, we used the Kolmogorov-
Smirnov Test, for each of the five variables and, depending on the result we got, we chose the method
with which we performed the rest statistical procedure, as to say to test hypothesis (2), i.e.:

HO: The means of the two populations do not differ, vs
H1: The means of the two populations differ statistically significantly,

which is the main objective of this research. In other words, the aim was to ascertain if the
measurements of the two machines regarding the variables under consideration differ statistically
significantly.

Figure 5 shows that, at a statistical significance level of 1%, the differences of the variables AL,
Kst, Ast and ACD have a p-value <0.01 and therefore we reject HO from hypothesis (1) (HO: The data
come from Normal Distribution). Only for Kf can we claim that the differences follow the Normal
Distribution.

Hence, to test hypothesis (2) (HO: The means of the two populations do not differ), we cannot
use the usual method of Paired Samples T-test for paired observations, since Normal Distribution is
not ensured, except for the variable D_Kf.
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One-Sample Kolmogorov-Smirnov Test
DAl DK DKs DAst DACD

N 140 144 144 144 133
Normal Mean ,0087 ,0333 -1073 1701 -2565
Parameters?? Std. Deviation ,08316 30298 3,78867 ,53549 66974
Most Extreme Absolute 246 041 446 160 331
Differences Positive 246 .041 372 160 202
Negative -185  -035 -446 -112 -331
Test Statistic 246 ,041 446 160 .331
Asymp. Sig. (2-tailed)® ,000 ,000 ,000 ,000
Monte Carlo Sig. (2- Sig. ,000 798 ,000 ,000 ,000
tailed)? 99% Confidence Lower ,000 ,788 ,000 ,000 ,000
Interval Bound
Upper ,000 ,809 ,000 ,000 ,000
Bound

a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

d. Lilliefors' method based on 10000 Monte Carlo samples with starting seed 2000000.

e. This is a lower bound of the true significance.

Figure 5. One-sample Kolmogorov-Smirnov test, checking about Normal Distribution of our variables
shows that only data about D_Kf follows Normal Distribution.

Regarding the variable of D_Kf, we ran the Paired Samples Test, whereas for the remaining
variables (D_AL, D_Ks, D_Ast and D_ACD), we used the non-parametric Wilcoxon Signed Ranks
Test method.

The results are given in Figures 6 and 7.

Paired Samples Test
Paired Differences

99% Confidence
Std. Interval of the
Std. Error Difference Sig. (2-
Mean Deviation  Mean Lower Upper t df tailed)
Pair Keratometry flat ,03326 30298 02525 -03265 ,09918 1,317 143 ,190
1 (1) - Keratometry
flat (2)

Figure 6. Paired samples test for D_Kf.

Figure 6 shows that, at a statistical significance level of 1%, the p-value of the control is 0.19>0.01
and thus we do not reject our HO from hypothesis (2) (HO: The means of the two populations do not
differ). Therefore, we cannot claim that the corneal meridian Kf is statistically significantly different
in the two machines.

In Figure 7, we observe that, at a statistical significance level of 1%, the variables D_Ks, D_Ast
and D_ACD are statistically significantly different, as the p-value<0.01 and therefore we reject the HO
from hypothesis (2), while for the variable AL we have a p-value >0.01 and therefore we do not reject
the HO from hypothesis (2) (HO: The means of the two populations do not differ).
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In conclusion, we could say that the IOL Master 500 and ANTERION machines do not appear
to be statistically significantly different in terms of axial length (AL) and flat corneal meridian (Kf)
measurements, while they appear to be statistically significantly different in terms of steep corneal
meridian (Ks), astigmatism and anterior chamber depth measurements.

Test Statistics?
Anterior
Keratometry Chamber Depth
steep (2) - (2) - Anterior

Axial Length (2) - Keratometry Astigmatism (2) - Chamber Depth

Axial Length (1) steep (1) Astigmatism (1) (1)
i -,5630 -6,197¢ -4,699° -4,420°
Asymp. Sig. (2-tailed) LT ,000 ,000 ,000

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

c. Based on positive ranks.
Figure 7. Wilcoxon Signed Ranks test for D_AL, D_Ks, D_Ast and D_ACD.

4. Discussion

The global prevalence and incidence of age-related cataract has been a field of study by many
researchers in the last fifteen years. According to the World Health Organization (WHO), 18,000,000
people worldwide suffer from blindness due to bilateral cataract. Other studies have shown that
36,000,000 people are blind worldwide and over 13,500,000 of them are due to cataract [1]. The highest
percentage for any type of cataract is recorded in the region of South-East Asia with 36.55% as well
as for the posterior subcapsular subtype, while the highest rates for cortical and nuclear cataract are
recorded in the Western Pacific. On the other hand, the lowest percentage of 9.08%, is detected in the
region of America [2].

Cataract prevalence is higher in less developed societies due to low financial status, high levels
of illiteracy, a high rate of outdoor activity that leads to longer sun exposure, and of course more
limited access to cataract surgery services. More specifically, nuclear cataract has been linked to
poorer nutrition, lower socio-economic status, lower educational and occupational attainment. The
risk of nuclear cataract also increases with the amount and duration of smoking, as well as with the
exposure to smoke produced by household fuels during cooking. Concerning cortical cataract,
positive risk factors have been reported to be high exposure to sunlight, heredity, lens size (an
increased incidence of cortical opacity is associated with smaller lens size, in contrast with nuclear
cataract), increasing age (according to AREDS: Age-Related Eye Disease Studies), diabetes mellitus
and smoking, while male sex, white race and high educational level are considered as negative risk
factors [2,4]. Finally, studies have shown that patients with diabetes mellitus have an increased risk
of developing posterior subcapsular cataract, as well as cortical cataract, although those with well-
controlled blood sugar have a similar risk as non-diabetic people [2]. Other risk factors for posterior
subcapsular cataract are high myopia, exposure to therapeutic doses of steroids and ionizing
radiation, male sex, excessive weight change, and use of thyroid hormones, while hyperopia appears
to be associated with a reduced risk of posterior subcapsular cataract [2,5].

The main cause of cataract development and progression seems to be age (age-related cataract),
with an age over 60 years old being considered an important threshold for its appearance [1-5]. The
most common type of this cataract etiology appears to be nuclear, followed by cortical and finally
posterior subcapsular [1-4]. At the same time, due to the continuous increase in the average age
globally, and especially on the European continent, an increase in the prevalence of age-related
cataract is expected in future [2,5]. It becomes apparent that age is directly related to cataract, as it is
considered a normal part of the aging process. Nonetheless, some scholars disagree with this age-
cataract causal theory and believe that this is a cumulative effect of certain risk factors, such as UV
radiation or oxidative damage [1,4]. In addition, certain genetic and environmental factors, such as
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smoking, alcohol consumption, high body mass index, certain diseases, such as diabetes mellitus,
hypertriglyceridemia, asthma, or chronic bronchitis, cardiovascular disease, pterygium, uveitis, high
myopia, eye trauma, IOP-lowering drugs and surgery, extensive steroid use (systemic, inhaled, and
topical), estrogen intake, and certain occupations increase the risk of cataract appearance [1-4]. As a
result, it seems that a balanced diet, a rational use of antioxidants and the avoidance of oxidizing
agents in our lifestyle such as smoking, excessive alcohol consumption and excessive exposure to
ultraviolet radiation, still remain, for the time being, the best prevention measures in delaying the
onset and progression of cataract [3,4].

Regarding gender, according to the available data, there is still no clear agreement. Some studies
suggest female gender as a risk factor for the development of cataract, attributing this view to
hormonal disturbances especially at older ages [2,4], to greater exposure to fuel and household waste,
to insufficient access to reproductive health services as well as to genetic variations. However, some
other studies support exactly the opposite, suggesting male gender as a risk factor due to higher UV
exposure and higher smoking rates [2].

Based on the above, we understand the high incidence of cataract, which affects the quality of
everyday life of a huge number of people, the rapid increase of its prevalence due to the increase in
average life expectancy and finally the necessity to correct it, due to the financial issues that it creates,
since cataract constitutes one of the main problems of vision loss [6].

Adequate cataract removal by phacoemulsification and intraocular lens insertion is now
recognized as the most effective approach to cataract correction worldwide [5,7]. The accurate
calculation of the power of the intraocular lens (IOL) is one of the most vital points of the preoperative
check of cataract patients, especially nowadays, where the widespread use of premium intraocular
lenses has rendered phacoemulsification a refractive surgery technique, with patients of particularly
high demands and expectations for their visual outcome [5,6]. To accurately measure the power of
IOL, depending on the selected type of calculation formula, we use the values of axial length (AL),
keratometry (Ks-K steep and Kf-Kflat), anterior chamber depth (ACD), thickness of the crystalline
lens (LT), as well as the diameter of the cornea (WTW:White-To-White distance) [8,9]. Among these
factors, it has been shown that axial length (AL) is the main factor that affects and determines mostly
any deviation from the desired refractive result that we target according to willingness of each patient
[7,10-13].

Over the years, due to the continuous development of technology in the field of cataract surgery,
the way we calculate the appropriate power of the desired IOL has progressively changed. In the
beginning, cataract surgeons were limited to the use of a simple mathematical formula, that took into
consideration only the preoperative refractive error of the eye (IOL power =18 + 1.25 x refractive
error), whereas, later in the 1970s, formulas that take into account values of Axial Length (measured
by ultrasound) and Corneal Curvature were available [6]. Biometry performed by using A-scan
ultrasonography, which first appeared in the 1950s, uses echo delay time to measure the distances of
intraocular structures. It features a resolution of 200pm and an accuracy of 100-120um in axial length
measurement. However, studies have shown that an error of 100 pm in this measurement could lead
to 0.28 D of postoperative refractive error [5]. In addition, the ultrasound technique requires contact
with the eye and has the disadvantage of corneal pressure during measurement, which can be
uncomfortable for the patient and often lead to incorrect subjective measurements, depending on the
pressure exerted on the eye by each examiner. These disadvantages have led the scientific community
to search for newer, more objective and more accurate formulas to calculate IOL power [5,6].

In recent years, these formulas have evolved and therefore check more parameters in order to
increase the precision in the selection of the suitable IOL and finally achieve the desired postoperative
refractive result, giving space to optical biometry and leaving aside the ultrasound one. The acoustic
waves used in ultrasound biometry are being replaced by light in optical biometry, which has become
popular because it is an easy, non-invasive procedure without eye contact, with good repeatability
and high accuracy [6,14].

Therefore, nowadays, optical biometry is considered to be the gold standard for measuring
ocular parameters and calculating IOL power in cataract patients [7,10-14]. Modern optical biometry
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tools are based on different technologies, including Partial Coherence Interferometry, Optical Low
Coherence Reflectometry, Optical Low Coherence Interferometry, and recent biometers that use
Swept-Source Optical Coherence Tomography technology [6,9,14-16].

The IOLMaster 500 (version 5.5, Carl Zeiss Meditec, Germany) is the major representative of the
Partial Coherence Laser Interferometry technology. This optical biometry technique is a non-contact
method, thus it does not require local anesthesia of the cornea, which provides acquisition of values
of keratometry, anterior chamber depth and of course axial length in a single measurement with high
resolution (12 pm) and accuracy (0.3 -10 pm) 10 times greater than that achieved by the conventional
ultrasound [7,17,18]. It can achieve reliable AL measurements in pseudophakic eyes, a clinically
important feature especially in eyes that may require a piggyback IOL [7,19-21]. Finally, it shows an
advantage over traditional ultrasound biometry in measuring AL of eyes with silicone oil or posterior
staphyloma [7]. On the other hand, since PCI relies on adequate fixation through the fovea, eyes with
corneal scars, dense cataract, posterior opacity, macular degeneration, and eccentric fixation, fail to
achieve reliable results [7,21-23]. It should be emphasized that there is a tendency for hyperopic shift
in eyes undergoing PCI, probably because the axial length is measured about 100 um longer than
using ultrasonography (distant and no-touch approach) [7,19]. In the IOLMaster 500, the ACD is
measured along the optical axis from the corneal epithelium to the anterior crystalline lens, so it
includes the thickness of the cornea. It should be noted that the ACD is defined as the distance
between the corneal epithelium and the anterior surface of the crystalline lens (external ACD), and
as the distance between the corneal endothelium and the lens (internal ACD) [7,17,24].

For years, Partial Coherence Interferometry (PCI) had been the first choice for optical biometry
since its introduction in 1999 [7,11-14,17,20,21]. However, traditional devices based on the PCI
technique could not provide data about the posterior surface and pachymetry of the cornea as well
as the thickness of the crystalline lens, while at the same time they presented difficulties in measuring
very dense cataracts due to the use of infrared light of wavelength 780 nm [7,21-23,25]. As a result,
over the years, new machines and new technologies of optical biometry have been developed in order
to overcome the above weaknesses, giving more information about the status of the eye, in an effort
to draw more secure conclusions in biometrics, aiming at the most accurate calculation of the
intraocular lens. Hence, new third-generation optical biometers based on Swept Source Optical
Coherence Tomography were developed, which use longer wavelengths, ranging from 1050 to 1300
nm, thus allowing less scattering and deeper penetration into cloudy media [25].

ANTERION is based on Swept Source Optical Coherence Tomography, a new imaging
technology (Fourier-Domain Optical Coherence Tomography) [26] that uses light waves, rather than
sound waves, to produce images and is the successor of the previous versions such as the TD-OCT
(Time-Domain OCT) and SD-OCT (Spectral-Domain OCT) [19]. It is a non-invasive and extremely
quick method which uses a longer wavelength light source that allows deeper light penetration and
thus achieves simultaneously OCT-imaging of structures of the posterior part of the eye [19,23,27].
The soft light source of the SS-OCT Laser allows the patient to be seated without any discomfort
during the examination. SS-OCT was introduced in 2012, and since then its popularity has grown
exponentially due to its remarkable advantages, resulting in the production of images of complex
internal structures, such as those of the human eye, in a very high resolution. [7,10-12,19-21,24,27-
29]. SS-OCT allows imaging of the vitreous, choroid, and retina, tissues that are small in size and
therefore difficult to image, which is an advantage of primary importance in cataract surgery [19-
21,25,28-30]. ANTERION uses a 1300 nm wavelength light source with a scan rate of 50,000 scans/sec,
a scan depth of 14 mm and an axial resolution of 10 mm. It is known that the higher the number of
pixels, the higher the resolution. In addition, it allows simultaneous imaging of multiple structures
with a single measurement and does not require image realignment [19,28,29]. At the same time, it
has the “Cataract Application” (Heyex Software, Version 2.4.3, Heidelberg Engineering), which
combines important measurements, such as the Aqueous Depth (AQD), the thickness of the
Crystalline Lens (LT), the Corneal Diameter (WTW- White to White distance) and Axial Length (AL),
for the preoperative planning of the IOL [7,8,19-23,27-29]. It is emphasized that AQD is defined as
the distance from the posterior surface of the cornea to the anterior surface of the lens, and thus ACD
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is calculated by adding CCT to AQD [19,25]. The overall evaluation of the cornea is achieved by
measuring both the anterior and posterior cornea and is calculated with the help of multiple maps
(anterior and posterior axial curvature maps, tangential curvature and elevation maps, corneal power
map, anterior and total corneal wavefront and pachymetry maps). Theoretically, determination of
total corneal power, by calculating both anterior and posterior corneal curvatures, could increase
accuracy in predicting the IOL power suitable for each patient. [19,24,28-31].

As a result of our present research, comparing IOL Master 500 and ANTERION machines, we
found statistically significant differences for the variables of "Ksteep", "Astigmatism" and "Anterior
Chamber Depth", while, as far as the variables of "Axial Length" and "Kflat" are concerned, no
statistically significant differences were found.

It is particularly interesting to point out that the results of our research are not in complete
alignment with the results of other research. For example, Szalai et al. 2022 proved that there are no
statistically significant differences in the various measurements between the two machines [19].
Moreover, Yang et al. 2019 did not observe any statistically significant difference in AL values
between them [25]. On the other hand, Kim et al 2020, in the first published study comparing IOL
MASTER 500 and ANTERION, demonstrated that there was a statistically significant difference in
the axial length measurement between them, but this was not able to affect the clinical outcome of
the intraocular lens power [20]. Furthermore, Moon et al 2022, observed significant differences in
ocular biometers, except for axial length [21] and Chan et al 2021 found significant disagreements
concerning keratometric values and axial length, considering the two devices non-interchangeable
[22]. Overall, we noticed that in the international literature, there is a controversy without any clear
answer about the existence of clinically significant differences between the two machines (some
studies show differences, while others do not), and at the same time we were surprised by the fact
that there are clearer and more specific conclusions in comparisons made between the IOL MASTER
500 and other SS-OCT biometers (OA, IOL MASTER 700, ARGOS) something that, we assume, is due
to the very short follow-up period of ANTERION [5,18,25,32-35].

At this point, we should mention the limitations of our study, starting with the exclusive
enrollment of eyes with age-related cataract, excluding patients who had cataract of another etiology,
such as post-traumatic, uveal or congenital. Additionally, our control sample was very small and the
rate of missing values was relatively high for this data set. The limitations and difficulties we
encountered from the small control group during our study are identical to the studies already
published about ANTERION. This is due to the fact that ANTERION is an extremely modern
machine, introduced to the ophthalmological community in recent years, a period of time in which,
due to COVID-19, the number of cataract surgeries had been particularly decreased. At the same
time, it is not widely available in Greece as is the case with other S5-OCT biometers. It is therefore
considered necessary to continue recording data and comparing the two machines with a larger
sample of patients over a longer period of time, in order to draw more secure conclusions about the
superiority of one or the other, as well as to review our results. In case of a larger sample, we could
have different age groups, examine other variables, for example, the repeatability of the different
formulas for determining the power of the intraocular lens, evaluate differences of the variables in a
divided sample of patients based on the axial length (hyperopic and myopic, very short and very
long axial length) and of course make comparisons between more than two devices.

5. Conclusions

Cataract is one of the main ophthalmological public health problems and one of the most
frequent causes of vision impairment worldwide, which significantly reduces the quality of life of
patients, while in many countries, especially developing ones, it is found to be the main cause of
blindness. Adequate cataract removal by phacoemulsification and intraocular lens insertion is now
recognized as the most effective approach to cataract correction worldwide. It is becoming clear that
in modern cataract surgery, especially after the appearance of premium intraocular lenses, which
have made phacoemulsification a method of refractive surgery, with patients of very high demands
and expectations, a thorough preoperative control is required, giving greater detail and precision to
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the measurements of the values of Ks, Kf, ACD, Ast, and of course AL. At the same time, it is
important to collect these values from more than one machine, sometimes of different technology, so
that safer conclusions can be drawn about the patients' eye status. In doing so, we can have more
successful postoperative results in terms of correcting the visual disturbances caused by cataract and
therefore more satisfied patients.

Author Contributions: Conceptualization: A.M.; methodology: A.M.; validation: N.Z., P.P. and I.T.; formal
analysis: N.Z., P.P. and L.T..; investigation: E.G.; resources: E.G. and A.P; data curation: A.M.; writing —original
draft preparation: E.G.; writing—review and editing: A.M. and L.T; visualization: E.G. and A.P.; supervision:
AM., N.Z, P.P. and L.T; project administration: A.M., N.Z, P.P. and L.T.; All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study, since a written
and signed consent to have access to the patient database of the “Eye-diagnosis” Private Ophthalmology Center
has been provided. The data has been used for conducting the present research in the context of the Master’s of
Science Program “Ocular Surgery” School of Medicine, Aristotle University of Thessaloniki, Thessaloniki,
Greece.

Informed Consent Statement: All participants signed a written informed consent form.

Data Availability Statement: All data used for conducting the present research belongs to the “Eye-diagnosis”
Private Ophthalmology Center.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Hashemi, H.; Pakzad, R.; Yekta, A.; Aghamirsalim, M.; Pakbin, M.; Ramin, S.; Khabazkhoob, M. Global and
Regional Prevalence of Age-Related Cataract: A Comprehensive Systematic Review and Meta-analysis. Eye
2020, 34, 1357-1370.

2. Prokofyeva, E.; Wegemer, A.; Zrenner, E. Cataract Prevalence and Prevention in Europe: A Literature
Review. Acta Ophthalmol. 2013, 91, 395-405.

3. Hugosson, M.; Ekstrom, C. Prevalence and Risk Factors for Age-Related Cataract in Sweden. Upsala . Med.
Sciences. 2020, 125, 311-315.

4. Theodoropoulou, S.; Theodossiadis, P.; Samoli, E.; Vergados, I; Lagiou, P.; Tzonou, A. The Epidemiology
of Cataract: A Study in Greece. Acta Ophthalmol. 2011, 89, 167-173.

5. Moshirfar, M.; Buckner, B.; Ronquillo, YC.; Hofstedt, D. Biometry in Cataract Surgery: A Review of the
Current Literature. Curr. Opin. Ophthalmol. 2019, 30, 9-12.

6. Haigis, W. Challenges and Approaches in Modern Biometry and IOL Calculation. Saudi Journal of
Ophthalmology. 2012, 26, 7-12.

7. Rajan, M.S,; Keilhorn, I; Bell, J.A. Partial Coherence Laser Interferometry vs Conventional Ultrasound
Biometry in Intraocular Lens Power Calculations. Eye 2002, 16, 552-556.

8.  Nemeth, G.; Hassan, Z.; Szalai, E.; Berta, A.; Modis, L.J. Comparative Analysis of White-to-White and
Angle-to-Angle Distance Measurements with Partial Coherence Interferometry and Optical Coherence
Tomography. |. Cataract Refract. Surg. 2010, 36, 1862-1866.

9. Song, M.Y.; Noh, SR.; Kim, K\Y. Refractive Prediction of Four Different Intraocular Lens Calculation
Formulas Compared Between New Swept-Source Optical Coherence Tomography and Partial Coherence
Interferometry. PLoS ONE 2021, 16, €0251152.

10. Lender, R.; Mirsky, D.; Greenberger, R.; Boim, Z.; Yaakov, L.B.; Kashtan, C.; Nafar, I.; Shine, S.; Chowers,
I.; Ben-Eli., H. Evaluation of Three Biometric Devices: Ocular Parameters and Calculated Intraocular Lens
Power. Sci. Rep. 2022, 12, 19478-19485.

11. Oh, R; Oh, J.Y.; Choi, H].; Kim, M.K,; Yoon. C.H. Comparison of Ocular Biometric Measurements in
Patients with Cataract using Three Swept-Source Optical Coherence Tomography Devices. BMC
Ophthalmol. 2021, 21.

12. Pardeshi, A.A,; Song, A.E.; Lazkani, N.; Xie, X,; Huang, A.; Xu, B.Y. Intradevice Repeatability and
Interdevice Agreement of Ocular Biometric Measurements: A Comparison of Two Swept-Source Anterior
Segment OCT Devices. Transl. Vis. Sci. Technol. 2020, 9.

13.  Shi, Q.; Wang, G.Y.; Cheng, Y.H.; Pei, C. Comparison of IOL-Master 700 and IOL-Master 500 Biometers in
Ocular Biological Parameters of Adolescents. Int. |. Ophthalmol. 2021, 14, 1013-1017.

14. Montés-Mico, R.; Pastor-Pascual, F.; Ruiz-Mesa, R.; Tafia-Rivero, P. Ocular Biometry with Swept-Source
Optical Coherence Tomography. J. Cataract Refract. Surg. 2021, 47, 802-814.


https://doi.org/10.20944/preprints202401.0489.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 January 2024 doi:10.20944/preprints202401.0489.v1

11

15. Gjerdrum, B.; Gundersen, KG.; Lundmark, PO.; Aakre BM. Repeatability of OCT-Based versus
Scheimpflug- and Reflection-Based Keratometry in Patients with Hyperosmolar and Normal Tear Film.
Clin. Ophthalmol. 2020, 14, 3991-4003.

16. Gjerdrum, B.; Gundersen, KG.; Lundmark PO.; Aakre BM. Refractive Precision of Ray Tracing IOL
Calculations Based on OCT Data versus Traditional IOL Calculation Formulas Based on Reflectometry in
Patients with a History of Laser Vision Correction for Myopia. Clin. Ophthalmol. 2021, 15, 845-857.

17.  Arriola-Villalobos, P.; Almendral-Gomez, J.; Garzon, N.; Ruiz Medrano, J. Agreement and Clinical
Comparison Between a New Swept-Source Optical Coherence Tomography-based Optical Biometer and
an Optical Low-Coherence Reflectometry Biometer. Eye 2017, 31, 437-442.

18. Du, YL,; Wang, G.; Huang, HC,; Lin, LY,; Jin, C; Liu, LF.; Liu, XR.; Zhang, MZ. Comparison of OA-2000
and IOL Master 500 using in Cataract Patients with High Myopia. Int. ]. Ophthalmol. 2019, 12, 844-847.

19. Szalai, E.; Csutak. A. Comparative Analysis of Two Optical Biometry Devices: High Wavelength Swept
Source OCT versus Partial Coherence Interferometry. Int. Ophthalmol. 2022, 42, 627-634.

20. Kim, K.Y.K,; Choi, G.S.; Kang, M.S.; Kim. U.S. Comparison Study of the Axial Length Measured Using the
New Swept-Source Optical Coherence Tomography ANTERION and the Partial Coherence Interferometry
IOL Master. PLoS ONE 2020, 15.

21. Moon, J.Y.; Cho, S.C.; Kim, H.J.; Jun, RM.; Han, K.E. Agreement between Two Swept-Source Optical
Coherence Tomography Biometers and a Partial Coherence Interferometer. Korean Journal Ophthalmology.
2022, 36, 326-337.

22. Chan, T.C.Y,; Yu, M.C.Y,; Chiu, V,; Lai, G.; Leung, C.K.S.; Chan, P.P.M. Comparison of Two Novel Swept-
Source Optical Coherence Tomography Devices to a Partial Coherence Interferometry based Biometer.
Scientific Reports. 2021, 11, 14853-14861.

23. Cheng, S.M.; Li, Xi; Zhang, J.S.; Mei, J.-qi; Shi, G.-lian; Lin, J.; Li, T.-tian; Yu, A.Y. Comparison of Refractive
Prediction Accuracy with Three Optical Devices. Journal of Refractive Surgery. 2023, 39.

24. Lomoriello, D.S.; Hoffer, K.J.; Abicca, L; Savini, G. Repeatability of Automated Measurements by a New
Anterior Segment Optical Coherence Tomographer and Biometer and Agreement with Standard Devices.
Sci. Rep. 2021, 11, 983.

25. Yang, C.M.,; Lim, D.H,; Kim, H.J.; Chung, T.Y. Comparison of Two Swept-Source Optical Coherence
Tomography Biometers and a Partial Coherence Interferometer. PLoS ONE 2019, 14.

26. Choma, M.; Sarunic, M.; Yang, C.; Izatt, ]J. Sensitivity Advantage of Swept Source and Fourier Domain
Optical Coherence Tomography. Opt. Expess 2003, 11, 2183-2189.

27. Dong, J.; Yao, J.; Chang, S.; Kanclerz, P.; Khoramnia, R.; Wang, X. Comparison Study of the Two Biometers
Based on Swept-Source Optical Coherence Tomography Technology. Diagnostics 2022, 12, 598-607.

28. Panda, A.; Nanda, A.; Sahoo, K. Comparison of Ocular Biometry and Refractive Outcome between
ANTERION and IOL Master 700. Indian ]. Ophthalmol. 2022, 70, 1594-1598.

29. Langenbucher, A.; Szentary, N.; Cayless, A.; Wendelstein, J.; Hofffmann, P. Comparison of 2 Modern
Swept-Source Optical Biometers — IOL Master 700 and Anterior. Graefe’s Arch. Clin. Exp. Ophthalmol. 2023,
261, 999-1010.

30. Shammas, HJ.; Ortiz, S.; Shammas, MC.; Kim, SH.; Chong, C. Biometry Measurements Using a New Large
Coherence-Length Swept-Source Optical Coherence Tomographer. J. Cataract Refract. Surg. 2016, 42, 50-61.

31. Savini, G.; Taroni, L.; Domenico, S.L.; Hoffer, K.J. Repeatability of Total Keratometry and Standard
Keratometry by the IOLMaster 700 and Comparison to Total Corneal Astigmatism by Scheimpflug
imaging. Eye. 2021, 35, 307-315.

32. Akman, A.; Asena, L.; Gungor, SG. Evaluation and Comparison of the New Swept Source OCT-based
IOLMaster 700 with the IOLMaster 500. Br. J. Ophthalmol. 2016, 100, 1201-1205.

33. Huang, J.; Chen, H.; Li, Y.; Chen, Z; Gao, R.;; Yu, J; Zhao, Y.; Lu, W.; McAlinden, C.; Wang, Q.
Comprehensive Comparison of Axial Length Measurement with Three Swept-Source OCT-Based
Biometers and Partial Coherence Interferometry. J. Refract. Surg. 2019, 35, 115-120.

34. McAlinden, C.; Wang, Q.; Pesudovs, K.; Yang, X,; Bao, F.; Yu, A; Lin, S.; Feng, Y.; Huang, J. Axial Length
Measurement Failure Rates with the IOLMaster and Lenstar LS 900 in Eyes with Cataract. PLoS ONE 2015,
10, e0128929.

35. Reitblat,O.; Levy, A.; Kleinmann, G.; Assia, EI. Accuracy of Intraocular Lens Power Calculation Using
Three Optical Biometry Measurement Devices: The OA-2000, LenstarLS900 and IOLMaster-500. Eye 2018,
32,1244-1252.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202401.0489.v1

