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Comparison of two swept-source
optical biometers in eyes with
long axial length

Pedro Taia-Rivero'*, Paz Orts-Vila!, Pedro Taia-Sanz?,
Santiago Tafia-Sanz' and Juan Alvarez de Toledo?

1Oftalvist, Alicante, Spain, Oftalvist, Barcelona, Spain

Purpose: To assess the repeatability and agreement of two swept-source optical
coherence tomography (SS-OCT)-based biometers when measuring biometric
parameters in cataract eyes with a long axial length.

Design: Cross-sectional prospective, comparative study.

Methods: One-hundred and twenty-six eyes of 126 patients with cataracts
(LOCS Il grade equal or less than 3) and axial lengths >25 mm were measured
3 consecutive times using the Argos and IOLMaster 700 SS-OCT optical
biometers. Keratometry [K1 (flat) and K2 (steep)], central corneal thickness (CCT),
white-to-white (WTW), anterior-chamber-depth (ACD), lens-thickness (LT), and
axial length were measured using both instruments. The repeatability for each
device was analysed with the within-subject standard deviation (Sw), coefficient
of variability, and coefficient of repeatability, and the agreement between the
devices was analysed using a Bland—Altman plot.

Results: The acquisition success rate for both biometers was 100%. For K1 and
K2, the Sw values were <0.15D and <0.2D, respectively using the two instruments.
For CCT, WTW, ACD and LT, the values were 6.56 pm, 0.05 mm, 0.01 mm and
0.01 mm with the Argos, and 3.54 pm, 0.07 mm, 0.01 mm and 0.01 mm with
the IOLMaster 700. The Sw values for axial length were 0.01 and 0.03 mm for
the Argos and IOLMaster 700, respectively. There were statistically significant
differences between the two SS-OCT biometers for all the parameters evaluated
(p < 0.001) except WTW (p = 0.088). The mean differences for K1, K2, CCT,
WTW, ACD, LT and axial length were 0.102D, 0.133D, —14.224 pm, —0.018 mm,
0.108 mm, 0.029 mm, and —0.102 mm, respectively.

Conclusion: Both SS-OCT biometers provide repeatable measurements for the
different parameters analysed, however, when compared, it is clear that some
of them must be assessed carefully in order to be considered interchangeable.
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Introduction

The development of new optical technologies applied to ocular biometry to obtain accurate
measurements of different ocular parameters has made a major contribution to the success of
cataract surgery. The good outcomes reported in the literature lead us to conclude that optical
biometers based on swept source-optical coherence tomography (SS-OCT) technology are
likely to become the gold standard for ocular biometry (1). The purpose of SS-OCT biometry
is to accurately measure different ocular parameters (2), the most important being axial length
when the intraocular lens (IOL) power is calculated for cataract or refractive lens exchange
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surgery. The increasing number of parameters considered
preoperatively and included in the new formulas available on the
market is a complication that surgeons should be aware of when
predicting IOL power using different devices (3). The use of this
technology in specific circumstances, such as eyes with dense cataracts
(4-12), has proved to be more successful than in others, or eyes with
long or short axial lengths (7, 13-20). It has been reported that various
methods for calculating the axial length using SS-OCT, based on
either the group refractive index (IOLMaster 700, Carl Zeiss Meditec,
Inc., United States) or on the sum-of-segments (Argos, Alcon Labs.,
United States), may lead to different axial length measurements (21).
It has been suggested that the latter is more precise than the former
(single equivalent refractive index) when considering eyes with
nonstandard anatomies, such as short and long eyes, as a single
equivalent refractive index may underestimate or overestimate axial
length values, respectively (13). However, to our knowledge, there are
no prospective studies comparing these two biometers in a large
sample of eyes with long axial lengths.

The purpose of this clinical study was, therefore, to evaluate the
repeatability of two SS-OCT optical biometers based on different
methods for calculating axial length, and to assess the agreement of
the keratometry (K1: flattest keratometry; K2: steepest keratometry),
central corneal thickness (CCT), white-to-white distance (WTW),
anterior chamber depth (ACD), lens thickness (LT), and, specifically,
axial length measurements, in a large sample of eyes with long axial
lengths.

Materials and methods

This was a cross-sectional prospective, comparative study
conducted in two Oftalvist clinical centres (Alicante and Barcelona,
Spain). The trial complied with the tenets of the Declaration of
Helsinki and all the patients recruited provided written informed
consent before participating in the study. The study protocol was
approved by the Ethics Committee at Hospital Clinico San Carlos
[Madrid (Spain), Number 23/774-O_P] and registered in the public
German Clinical Trials Registry prior to the start of the study
(Identifier Number: DRKS00033316).

SS-OCT biometers

The Argos SS-OCT biometer uses a wavelength of 1,060 nm
measuring at a rate of 3,000 A-scans/s, and is a sum-of-segments
biometer that uses different refractive indices to calculate axial
length. Keratometry, with n = 1.3375, is measured from the OCT
image in conjunction with a 2.2 mm diameter ring made up of 16
light emitting diodes; optical distances are measured using the
OCT taking into account the following refractive indices: cornea:
n =1.375; aqueous and vitreous humours: »n=1.336; and
crystalline lens: n = 1.410. The IOLMaster 700 SS-OCT biometer
uses a wavelength of 1,055 nm measuring at a rate of 2,000 scans/s
and calculates axial length on the basis of the group refractive
index. Keratometry is measured using telecentric keratometry
projecting the 950 nm light source onto three zones of the cornea
(1.5, 2.5, and 3.2 mm in a mean corneal radius of 7.9 mm, where
n = 1.3375).
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Clinical procedures

All the patients included in the study underwent a complete
preoperative ophthalmological examination that included the
measurement of logMAR corrected distance visual acuity (CDVA),
manifest refraction, and both biomicroscopy and dilated fundus
examinations. The inclusion criteria were patients aged 50 to 85 years,
eyes with cataracts graded using the lens opacities classification system
(LOCS) III (22) with a value of <3, and an axial length value of
>25 mm. The exclusion criteria included patients with ocular trauma,
previous ocular surgery, poor fixation, corneal disease (i.e.,
keratoconus), and any other corneal alteration that may affect the
measurement process, eyes with a history of moderate to severe dry
eye syndrome, any pathology of the anterior segment that may
significantly affect the results (i.e., chronic uveitis, iritis or corneal
dystrophy), and/or contact lens wear less than a week prior to the
ocular biometry.

The ocular biometry measurements were taken three times, in a
random order, using each biometer by the same examiner, and only
the right eye of each patient was considered for the study. For each
device, once the patients had been positioned comfortably in the
forehead and chin rest, they were asked to look at the fixation target
and blink just before the measurement. The following parameters were
recorded using the two devices: K1, K2, CCT, WTW, ACD, LT, and
axial length.

Statistical analysis and sample size
calculation

All the variables in the study, K1, K2, CCT, WTW, ACD, LT, and
axial length, were calculated as the mean, standard deviation (SD),
and minimum and maximum values. The data was entered into a
Microsoft Excel spreadsheet (Microsoft Corp., Redmon, WA, United
States). For each device, repeatability, based on a standard adopted by
the British Standards Institute and the International Organization for
Standardisation (23), was assessed by calculating the within-subject
standard deviation (Sw), the coefficient of repeatability (CoR), and the
coeflicient of variability (CoV). The normality distribution was
checked using the Kolmogorov-Smirnov utilising SPSS software (IBM
Corp., United States). A paired t-test, for normality, or a Wilcoxon
signed-rank test, for non-normality, was used to assess possible
significant differences between the measurements where a p-value of
<0.05 was considered statistically significant. The agreement between
instruments was analysed with a Bland-Altman plot, showing the
average difference, confidence interval of the average difference at 95,
and 95% limits of agreement.

To calculate the sample size, we considered that the within-subject
variance of the Argos device would be non-inferior to that of the
IOLMaster700 for axial length measurements in long eyes. A 2 x 6
replicated design was then used to test whether the Argos within-
subject variance (6?WT) is actually non-inferior to the IOLMaster 700
within-subject variance (6WC), by testing whether the within-subject
variance ratio (6*"WT/6*WC) was less than 10 (H0: 6>WT/6*WC >10
versus H1: WT/6WC <10). With 3 replicate pairs, each patient was
measured 6 times. The comparison was made using a one-sided,
variance-ratio F-test (with the Argos within-subject variance in the
numerator), with a Type I error rate (@) of 0.025. To detect a
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within-subject variance ratio (6°WT/6*WC) of 6.6 with 90% power, a
total of 126 eyes (one eye per participant) was required. The sample
size was computed using PASS 2023 software, version 23.0.2 (NCSS,
LLC, Kaysville, Utah, United States). From a previous study (24), we
know that the Sw of axial length measurements were 0.018 mm and
0.007 mm, obtained with the Argos and IOLMaster 700 biometers,
respectively. This corresponds to a within-subject variance ratio of 6.6.
The non-inferiority variance ratio of 10 is deemed a clinically
appropriate limit for this study because 10 times the variance obtained
for IOLMaster 700 corresponds to a variability that is below 0.1 mm
(i-e., approximately 0.25D).

Results

One-hundred and twenty-six eyes from 126 patients were
recruited and analysed in our study. The mean and standard deviation
of LOCS III grade for the study sample was 2.33 + 0.78, ranging from
1 to 3. The mean and standard deviation of patient age was
65.21 + 7.86 years, ranging from 50 to 81. No adverse events were
reported in any patients during the measurement process and all the
measurements were carried out and recorded for subsequent analysis.
Specifically, the mean spherical equivalent of the eyes in our sample
was —5.56 + 4.51D, and the preoperative Snellen decimal CDVA was
0.65 + 0.30. Specifically, the axial length acquisition success rate was
100% for both SS-OCT biometers.

Repeatability of the different ocular
parameters

Table 1 shows the mean values, standard deviation, and ranges for
the different ocular parameters obtained in the study using the two
optical biometers. This table also indicates the p-value to find possible

TABLE 1 Mean + standard deviation (range) of the different parameters
examined for the Argos and IOLMaster 700 SS-OCT biometers.

Parameter Argos IOLMaster p-value
700
K1 (D) 42.64 + 1.51 42.53 + 1.53 (38.74- <0.001*
(38.76-46.23) 46.81)
K2 (D) 43.83+ 1.62 43.69 + 1.62 (39.81- <0.001*
(39.96-49.13) 48.38)
CCT (um) 574.41 % 34.39 561.70 + 35.64 <0.001°
(467-642) (467-659)
WTW (mm) 12.13 +0.39 12.15 + 0.39 (10.70- 0.088
(10.68-13.03) 13.10)
ACD (mm) 354+0.34(249-  3.43+0.32(2.36- <0.001*
4.19) 4.14)
LT (mm) 4.53+0.40 (3.45- | 4.50 +0.39 (3.47- <0.001°
5.52) 5.38)
AL (mm) 26.43 + 1.54 26.53 + 1.59 (25.08- <0.001*
(25.01-32.32) 32.58)

K, keratometry; CCT, central corneal thickness; WTW, white-to-white distance; ACD,
anterior chamber depth; LT, lens thickness; AL, axial length.
*Significant differences <0.05.
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statistically significant differences between the devices for each
parameter. According to the Kolmogorov-Smirnov test, all the
biometric parameters except for LT and axial length followed a normal
distribution pattern (p >0.05). Both the LT and axial length
measurements obtained from the Argos and IOLMaster 700 deviated
significantly from normality (p < 0.05). Therefore, parametric paired-
sample t-tests were used for normally distributed variables (K1, K2,
ACD, WTW, and CCT), whereas the non-parametric Wilcoxon
signed-rank test was applied to LT and axial length. The paired t-tests
revealed statistically significant mean differences for K1, K2, CCT and
ACD CCT (p < 0.001) but not for WITW (p = 0.088). The Wilcoxon
signed-rank test showed significant differences in LT and axial length
(p <0.001).

Table 2 shows the repeatability analysis for each parameter using
the two devices, showing values of Sw, CoV and CoR. For keratometry,
K1 and K2, the Sw values were <0.15D and <0.2D, respectively, and
the corresponding CoV values were <0.3 and <0.4%, with CoR values
of about 0.30 and 0.40D, respectively. For WT'W, ACD and LT, the
values were also low using both devices, the Sw values being 0.05, 0.01
and 0.01 mm, CoV values <0.5%, and CoR values 0.15, 0.04 and
0.05 mm for the three parameters measured with the Argos. These
values were similar for those obtained using the IOLMaster 700 (Sw
0.07, 0.01 and 0.01; CoV from 0.25 to 0.60%; and CoR 0.20, 0.03 and
0.03, respectively). The CCT values were higher, indicating the lowest
repeatability among all the parameters (largest Sw value, see Table 2).
Finally, the axial length values were again low with Sw, CoV, and CoR
values of 0.01, 0.06, and 0.04 for the Argos, and 0.03, 0.12, and 0.08 for
the IOLMaster 700, respectively. Axial length is the parameter with the
best repeatability in relation to the other parameters analysed,
demonstrating both devices’ precision in measuring this distance.

Agreement between the two SS-OCT
biometers

Table 3 presents the level of agreement between the different
ocular parameters obtained using the two SS-OCT biometers, showing
the mean difference and standard deviation, 95% confidence interval,
95% limits of agreement, and the limits of agreement (LoA) widths
(distance between the upper and lower LoA) for all pairwise
comparisons. The Bland-Altman analysis to compare the Argos and
IOLMaster 700 SS-OCT biometers was plotted in several graphs
shown in Figures 1, 2 for the different ocular parameters. Figure 1
shows the mean difference versus the average for K1 (a), K2 (b), CCT
(c), and WTW distance (d); and Figure 2 shows the mean difference
versus the average for ACD (a), LT (b), and axial length (c) with the
two SS-OCT biometers.

Discussion

As previously mentioned, optical biometers using SS-OCT
technology provide excellent measurements of a number of ocular
parameters required for cataract surgery. The aim of this study was to
evaluate the repeatability of two of these devices, based on different
methods for calculating axial length, and to assess their agreement on
different parameters in a specific cohort of eyes with long axial lengths.
The results obtained in our study showed good repeatability, with CoV
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TABLE 2 Repeatability analysis for the different parameters assessed
using the Argos and IOLMaster 700 SS-OCT biometers.

IOLMaster 700
Parameter Sw CoV CoR
(%)
K1 (D) 0.10 0.25 0.29 0.12 0.31 0.36
K2 (D) 0.11 0.26 0.31 0.15 0.36 043
CCT (um) 6.56 1.20 18.18 3.54 0.63 9.81
WTW (mm) 0.05 0.47 0.15 0.07 0.60 0.20
ACD (mm) 0.01 045 0.04 0.01 0.34 0.03
LT (mm) 0.01 0.36 0.04 0.01 0.25 0.03
AL (mm) 0.01 0.06 0.04 0.03 0.12 0.08

K, keratometry; CCT, central corneal thickness; WTW, white-to-white distance; ACD,
anterior chamber depth; LT, lens thickness; AL, axial length; Sw, within subject standard
deviation; CoV, coefficient of variability; CoR, coefficient of repeatability.

TABLE 3 Agreement between the Argos and IOLMaster 700 SS-OCT
biometers for the different parameters examined.

Parameter Mean 95% 95% LoA
difference + SD Cl LoA width

K1 (D) 0.102 +0.194 0.068, ~0.280, 0.764
0.136 0.484

K2 (D) 0.133 £0.176 0.102, —0.213, 0.693
0.164 0.479

CCT (pm) —14.224 +10.282 —16.019, —34377, 40306
—12.429 5.929

WTW (mm) —0.018 +0.119 —0.039, | —0.253, 0.469
0.002 0216

ACD (mm) 0.108 + 0.099 0.091, —0.087, 0.392
0.126 0.304

LT (mm) 0.029 + 0.095 0.013, —0.157, 0.373
0.046 0216

AL (mm) —0.102 £ 0.065 —0.114, —0.231, 0.256
—0.091 0.025

SD, standard deviation; CI, confidence interval; LoA, limits of agreement; K, keratometry;
CCT, central corneal thickness; WTW, white-to-white distance; ACD, anterior chamber
depth; LT, lens thickness; AL, axial length.

values of less than 2% for all the parameters analysed using the two
instruments. Our results agree with those reported by Nemeth and Modis
(25), who used the Argos biometer to analyse 40 cataract eyes and
reported CoV values of 0.34, 0.32, 1.59, 0.95, 1.35, 0.79, and 0.09%, for K1,
K2, CCT, WTW, ACD, LT, and axial length, respectively. Similarly, Huang
et al. (26) analysed 109 cataract eyes, also using the IOLMaster 700, and
found CoV values of 0.21, 0.46, 1.01, 0.25, 0.13, and 0.07% for Km, CCT,
WTW, ACD, LT, and axial length, respectively (first observer). Another
study, involving a large sample of 677 cataract eyes measured using the
IOLMaster 700, also revealed good outcomes for repeatability with CoV
values of 0.50, 0.44, 0.20, 0.41, and 0.01% for CCT, WTW, ACD, LT, and
axial length, respectively (27). Note that our study considered only eyes
with axial lengths of >25 mm, whereas previous studies considered eyes
with different axial lengths [i.e., 21.23 for the 2.5% quantile and 27.89 for
the 97.5% quantile (27)]. However, despite this, both devices also
performed very well in eyes with long axial lengths. The good repeatability
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outcomes obtained for both devices give us confidence in their
comparison within the agreement sub-study.

If we now focus on the agreement between the two devices,
Table 1 shows the mean values obtained using each biometer and
Table 3 the mean difference in each parameter evaluated. We found
statistically significant differences for all parameters except WTW
(p = 0.088). For comparison, Figures 1, 2 show the Bland-Altman
plots for the different parameters. The agreement of the biometers has
been analysed previously in different studies considering eyes with
different axial length (7, 11, 14, 28-31). Our study is the first
prospective study assessing the two SS-OCT biometers in a large
sample of eyes with long axial lengths.

For K1 and K2 the mean differences were 0.102D and 0.133D,
respectively (Figures la,b). Considering these two values there is no
impact on the IOL calculation obtained using one device or another,
since the step in IOL manufacturing is higher [note that a difference of
1.0D in the K value would cause a difference of about 1.40D in the IOL
power calculation (32)]. Despite this, it should be kept in mind that the
LoA slightly exceeds the 0.50D step and may indeed affect the choice of
IOL power. In relation to CCT, the mean difference was —14.2 pm with
a LoA width of about 40 pm (Figure 1c). The LoA value may impact the
intraocular pressure measurement based on the estimation that there is
about 1 mm Hg of correction for every 25 pm of deviation (33). The
mean difference reported for WTW measurements, which showed no
statistically significant difference between the devices, was —0.018 with
a LoA width value of about half millimetre which may be clinically
significant (Figure 1d). Considering the mean difference for ACD of
0.108 mm and a LoA width of 0.392 mm (Figure 2a), the impact on the
IOL power calculation would be not significant [a 1 mm deviation in
ACD could lead to a refractive error of 1.5 Din IOL power (32)]. This is
also true for LT (Figure 2b), since the mean difference (0.029 mm) and
LoA width (0.373 mm) is likely to have no clinical impact on the
calculation [0.2 mm variation in LT would change the IOL power by
0.2D using the Olsen or Holladay 2 formulas (34, 35)]. For these two
parameters, therefore, the two biometers can be used interchangeably.

Finally, we obtained a mean axial length difference of —0.102 mm
(Figure 2c¢ shows the Bland-Altman plot) which yields a refraction error
of about 0.27D (34). However, if we consider the LoA width value of
0.256 mm, this surpasses the limits considered clinically negligible
(>0.50D) and should be taken into account in the IOL power calculation.
Previous retrospective studies have compared the two devices, focusing
specially on the axial length and the predictor error/accuracy, and
reported certain pertinent information for eyes with long axial lengths.
For example, Tamaoki et al. (7) carried out a retrospective comparison of
several optical biometers, and specifically assessed the Argos and
IOLMaster 700 devices using 622 eyes, 79 of which had an axial length of
>26 mm. They found that the axial lengths measured by the Argos were
significantly shorter than those measured by the IOLMaster 700
(p <0.0001). Using a Bland-Altman analysis they found that the mean
difference between the two devices was —0.18 mm (95% LoA: —0.44 to
0.07 mm, 95% CI: —0.21 to —0.15 mm), and this difference showed a
statistically significant negative correlation with axial length (R*> = 0.2613;
P <0.0001). This value agrees with the mean difference obtained in our
sample (see Tables 1, 3). Tamaoki et al. (7) did not consider this difference
clinically negligible and suggested that it may result in erroneous refractive
predictions. These authors found a negative correlation between axial
length and the lens occupancy ratio, i.e., LT/axial length, and indicated
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FIGURE 1
Bland—Altman plots of the mean difference versus the average of K1 (flattest keratometry, D, a), K2 (steepest keratometry, D, b), CCT (central corneal
thickness, microns, c), and WTW (white-to-white, mm, d) distance used to compare the Argos and IOLMaster 700 SS-OCT biometers. The plots show
the mean (continuous line), lower and upper limits of agreement [+1.96 SD (standard deviation), peripheral dotted lines], and the lower and upper
confidence intervals (95%).

that if this ratio has the highest refractive index change, the measured
axial length is also affected. Taking into account that the crystalline lens is
estimated to be thinner than their actual thickness, the measured axial
length is longer than it is when an equivalent refractive index is used for.
They speculated that the difference in measured axial length values
between these two biometers depended on the occupancy ratio of the
crystalline lens to the axial length. Finally, and after comparing the
refractive prediction error, they found no significant differences in this
value between the devices; however, they did point out that, due to the
principles of axial length using individual refractive indices, the
postoperative refractive error of the Argos instrument was about 0.25D
myopic in eyes with long axial length. We fully agree with this
consideration and it should be kept in mind when calculating IOL power.
In another study, Omoto et al. (13) retrospectively compared the same
two devices, assessing the accuracy of the IOL power calculation, and
concluded that this was clinically acceptable for both instruments.
Shammas et al. (15) retrospectively compared axial length measurements
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based on multiple specific refractive indices for each segment of the eye
with those obtained using a single refractive index for the whole eye in a
sample of 595 eyes, and reported differences between them in the long
eyes (on average, the simulated measurements were longer than the Argos
measurements). In another study, Shammas et al. (16) retrospectively
analysed the accuracy of newer IOL power formulas in long and short
eyes measured using the Argos biometer. They assessed 595 eyes, and
specifically 102 long eyes (>24.5 mm). They found that, on average, the
segmented axial length was shorter in long eyes than the displayed axial
length obtained using a single refractive index for the whole eye. Blehm
and Hall (17), in a retrospective study, determined the refractive
predictability of the Argos biometer in 55 long eyes (>24.5 mm) after
implantation of an extended depth-of-focus IOL and reported 90% of eyes
with a <0.50D prediction error using the Barrett Universal II formula and
84% using the Barrett True Axial Length formula. Subsequently, in a
retrospective study of a larger sample of 92 long eyes (>24.5 mm), Blehm
etal. (18) obtained smaller percentages: 82 and 79%, respectively. In their
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FIGURE 2
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Bland—Altman plots of the mean difference versus the average of ACD (anterior chamber depth, mm, a), LT (lens thickness, mm, b), and axial length
(mm, ¢) used to compare the Argos and IOLMaster 700 SS-OCT biometers. The plots show the mean (continuous line), lower and upper limits of
agreement [+1.96 SD (standard deviation), peripheral dotted lines], and the lower and upper confidence intervals (95%).

study, Porwolik et al. (19) compared the two biometers and, in a group of
only 5 long eyes (>26 mm), found statistically significant differences
between them for axial length, this being shorter with the Argos (27.95
versus 28.10 mm, p < 0.05). Recently, Rementeria-Capelo et al. (20)
retrospectively analysed the refractive accuracy of the Argos in 30 eyes
with long axial lengths (>26 mm) and 30 eyes with short axial lengths
(<22.5 mm) after implantation with the same monofocal IOL (AcrySof
IQ, Alcon Labs, Fort Wort, TX, United States) and using the same
formulas (Barrett Universal IT and Barrett True Axial Length, the latter for
comparison based on back calculations). The mean refractive spherical
equivalent of the analysed sample was slightly negative for long eyes, while
short eyes presented a mean spherical equivalent close to zero. Despite the
differences being minimal and postoperative refraction presenting close
to emmetropia, the long eyes showed a distribution of postoperative
spherical equivalent that trended slightly towards negative refractive
values when compared to the short eyes. Blehm and Hall (17) achieved
similar refractive outcomes, i.e., the postoperative refraction was slightly
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more negative for long eyes compared to short eyes. In a previous study,
Rementeria-Capelo et al. (16) concluded that the Argos biometer showed
a good overall refractive accuracy in short and long eyes (>75% of the
patients obtained a prediction error within +0.50D).

In conclusion, the current clinical study analysed the repeatability
and agreement of two SS-OCT optical biometers in eyes with cataract
and long axial lengths. Our outcomes indicate that both instruments
provide good repeatability for different ocular parameters although,
when compared, it is clear that some of these should be assessed
carefully in order to be considered interchangeable when calculating
IOL power.
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