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Purpose: To compare the accuracy of pre-operative corneal measurements obtained with
four devices, and the refractive outcomes of two optical biometers.

Setting: Private practice.

Design: Retrospective.

Methods: Data taken from biometric measurements on 299 consecutive eyes prior to
cataract surgery were retrospectively analyzed using the Argos SS-Optical Biometer and
the Lenstar LS900 PCI optical biometer. As part of the standard cataract surgery pre-
operative exam, patients also underwent placido disk topography and Scheimpflug tomo-
graphy. Keratometry, anterior chamber depth, corneal diameter, pupil diameter, central
corneal thickness and axial length were all measured. The comparable measurements were
compared. Finally, for those eyes where cataract surgery was performed, the post-operative
refractive results were compared to the predictive results of the two biometers.

Results: The SS-OCT Argos was able to measure all eyes, while five eyes could not be
measured with the Lenstar LS900 PCI. Axial length measurements were performed only with
the Argos and Lenstar devices. The eyes that could not be measured by the Lenstar LS900
PCI included dense grade IV nuclear sclerosis and large posterior subcapsular cataracts. In
the primary endpoints, there was strong correlation between the Argos and the Lenstar
devices in eyes with an axial length between 20 and 30 mm.

Conclusion: The predictive accuracies of the Argos Optical Biometer and Lenstar LS900
PCI are similar, except in medium and long eyes, in which the predictive accuracy of Argos
SS-OCT biometry was higher. The Argos system was found easier to use by technicians
when compared to the other biometry devices.

Keywords: comparative analysis, OCT, partial coherence interferometry biometers, cataract
surgery, refractive outcomes

Introduction

Modern cataract surgery enables patients to rapidly recover and regain visual
function. Good post-operative visual outcomes are dependent on work done pre-
operatively to assess the patient’s eye including biometric measurements, such as
axial length (AL) and anterior chamber depth (ACD)." In particular, accurate axial
length measurements are critical in calculating the correct intraocular lens (IOL)
power and the tools for measuring axial length have undergone continuous
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evolution over the past nearly 20 years.>® Naturally, as
new technology has been introduced to perform biometric
measurements, comparisons have been conducted to eval-
uate accuracy.” '* This includes the evolution from ultra-
sound biometry (UBM) to partial coherence interferometry
(PCI),>" while more recently, swept-source optical coher-
ence tomography (SS-OCT) has been introduced.

With a 1050-1060 nm wavelength, SS-OCT provides for
better optical penetration than previous optical biometers
with lower wavelengths, such as 780 nm with the
IOLMaster 500 (Carl Zeiss Meditec AG, Jena, Germany)
and the LS900 (Haag-Streit AG, Koeniz,
Switzerland) with an 820 nm wavelength. To date, three

Lenstar

biometers are commercially available that employ swept-
source OCT: the OA-2000 (Tomey Corp, Nagoya, Japan),
the IOLMaster 700 (Carl Zeiss Meditec AG) and the Argos
Optical Biometer (Movu Inc., Santa Clara, CA).

Previous studies have compared the Argos to the
IOLMaster 500, as well as comparing the Argos, the
OA-2000 and the IOLMaster 700 to the [OLMaster 500.*
These studies showed that SS-OCT yielded a higher
degree of accuracy for measuring axial length.'®

In this retrospective analysis, we compared the Argos
Optical Biometer to biometric measurements obtained
with the Lenstar LS900 PCI, pre-cataract surgery and
then a comparison of post-operative refractive results ver-
sus the pre-operative predicted refractive result. In addi-
tion, because it is standard of care in our practice to
routinely use topography and tomography in the pre-
operative work-up, these corneal measurements have
been included in the corneal data analysis and the results.
This includes white-to-white measurements, pupil size,
anterior chamber depth and corneal pachymetry.

Materials and Methods

Patients
This retrospective study enrolled consecutive patients who
presented to the Wellington Eye Clinic, Dublin, Ireland
between July 2017 and August 2018 for cataract assessment
including biometry, topography and tomography. The
clinic’s standard operating procedure requires that biometry
be performed twice, with two different devices, the Lenstar
LS900 PCI (Haag-Streit, Koeniz, Switzerland) and Argos
SS-Optical Biometer (Movu Inc., Santa Clara, CA).

Both biometry instruments measure AL as the distance
from the anterior corneal apex to the retinal pigment
epithelium (RPE). The Lenstar LS900 PCI uses an infrared

laser (820 nm) with 32 measurement points placed on two
concentric rings of 16 points each on the cornea at
1.65 mm and 2.3 mm diameter. This data is used to
calculate the toroidal anterior surface curvature. The
Argos provides cross-sectional images on the anterior
and posterior segments by using a swept-source OCT
with a wavelength of 1060+ 10 nm. The Argos uses 16
infrared light emitting diodes (LEDs) arranged in a 2.lmm
diameter ring to capture keratometry. AL and ACD are
calculated using the OCT image with 3 images captured
per measurement.

included the
Topolyzer (WaveLight GmbH, Erlangen, Germany) and
the Oculyzer (WaveLight GmbH, Erlangen).

The routine cataract workup also

Cataract Surgery

Two surgeons performed all cataract surgeries. Surgeries
were performed using clear corneal incisions of 2.2 to
2.4 mm and continuous curvilinear capsulorhexis (CCC)
to open the capsule, with an intended diameter of 4.5 to
5.1 mm. Surgeries were performed under topical anaesthe-
sia (topical proxymetacaine) (Minims Proxymetacaine
Hydrochloride 0.5% w/v, Bausch + Lomb, Rochester,
NY) with intraocular Visthesia 1% viscoelastic (Sodium
Hyaluronate & Lidocaine Hydrochloride, Carl Zeiss
Meditec AG, Jena, Germany) as well as intravenous seda-
tion where required. Phacoemulsification was performed
using the Centurion Vision System (Alcon Laboratories, Ft
Worth, TX) using settings specific to the type of cataract
and surgeons’ preference. Following phacoemulsification,
all patients underwent IOL implantation using a one-piece
hydrophobic lens, either the Acrysof IQ IOL (Alcon Labs,
Ft Worth, TX) or the EyeCee One IOL (Bausch+Lomb,
Rochester, NY). No intraoperative complications occurred.

Measurements and Refractive Outcomes
Refractive outcomes were measured 6 weeks after cataract
surgery using a phoropter with manual refraction.
Predicted refraction was assessed using the formula
deemed to be most suitable by the surgeon for the specific
patient: Barrett-Universal True-K for post-refractive sur-
gery eyes, Hoffer Q for short eyes (<22 mm) and SRK/T
for longer (>26 mm) and normal length eyes (22 to
26 mm). Personal A-constants were used.

Adverse Events
No adverse events or device deficiencies were observed in
this study.
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Data Analyses

Summary statistics for measurements carried out on the four
devices were computed. Devices were compared on avail-
able parameters using an F-test adjusted for the fact that
observations made on the same eye are correlated. This was
done using a mixed effects model with response variable of
the parameter measurement, fixed effect type of device and
an unstructured covariance matrix for observations within
subjects. Plots of the distribution of the parameters (boxplots)
for each device were used to assess non-normality. Then for
each parameter, the difference for each eye between two
devices was computed and the devices were then compared
separately using a paired #-test or, in the case of skewed
differences, the Wilcoxon signed rank test. Measurements
between devices were said to agree if they were within
a mean+2 standard deviations (SD) of the difference
between device measurements.

Agreement between the different device measure-
ments was further evaluated using Bland-Altman plots
where the differences between the measurements
(y-axis) are plotted against the mean (x-axis). The
95% limits of agreement were defined as a mean *
1.96 SD of the differences between the two measure-
ments techniques. Deming regression was used in con-
with that both

measurements are made with errors that have equal

junction these plots assumes

variances. The Pearson correlation coefficient for each

Demin
3 eming o

AL difference (Argos-Lenstar, mm)

parameter’s measurements on devices were also used to
compare devices, or Spearman correlation coefficient in
the case of skewed data.

The eyes were then stratified into three axial length
groups using the Argos: short (<22 mm), normal (22 to
26 mm) and long (>26 mm).

All the analyses were repeated for each group
separately.

Statistical analyses were performed using SAS/STAT®
software (version 9.4, SAS Institute Inc., Cary, NC, USA)
and statistical significance was defined as P <0.05.

The primary endpoints to be compared were AL and
corneal curvature (R, R,), while the secondary endpoints
that were analyzed were central corneal thickness (CCT),
ACD, white-to-white (WTW), and pupil size. Finally, the
tertiary endpoint was a comparison of the pre-operative
predictive accuracy of the refractive outcome with the
post-operative result.

Two-hundred and ninety-nine eyes were included in
the analysis with all undergoing measurements with the
four devices.

This retrospective study adhered to the tenets of the
Declaration of Helsinki and ICH-GCP. As part of ongoing
assessment of clinical outcomes at the site, each patient
consented to have their anonymised data used for analysis,
clinical audits, publications and presentations. As per local
regulations, ethics committee approval was not required
for this retrospective analysis.

y=0.935+-0.038 *x
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Figure | Bland-Altman plot of AL for the Lenstar and Argos devices. Horizontal axis is the average of the two device readings in each eye while the vertical axis is the
difference in measurements between the devices. Deming regression assumed the variance in measurement difference is four times larger than that in measurement average.

Regression line parameters are shown in the bottom right of the graph.
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Table 1 Comparison of Axial Length Measurements

Device N Mean SD Median Minimum Maximum

Lenstar 295 23.88 1.9 23.71 19.43 29.87

Argos 299 23.93 1.88 23.78 19.58 29.68
Results Primary Endpoints: Axial Length

The SS-OCT Argos was able to obtain measurements in
all eyes, while five eyes could not be measured with the
Lenstar LS900 PCI. AL measurements were performed
only with the Argos and Lenstar devices. The eyes that
could not be measured by the Lenstar LS900 PCI
included dense grade IV nuclear sclerosis and large pos-
terior subcapsular cataracts. Placido disk topography and
Scheimpflug tomography data could be obtained on all
299 eyes.

All four methods were compared on the variables R1,
R2 and pupil diameter. This was done in each case using
an F-test adjusted for the fact that observations made on
the same eye are correlated.

For most variables measured including AL, R1, R2,
pupil diameter, CCT, ACD, WTW, and lens thickness
(LT), the mean differences on the studies for which
they were measured were all statistically significant

from zero.

Assessment

AL was assessed using the Argos and Lenstar systems and
showed that there was a very high correlation between the
Argos SS-OCT and the Lenstar LS900 PCI with a 0.9863
correlation coefficient and the Deming plot showed good
agreement (Figure 1). There was strong correlation between
the two devices in eyes with an AL between 20 and 30 mm.
The Argos displayed a tendency to measure long eyes
a fraction shorter while the short eyes measured a fraction
longer than the LS900 PCI biometer.

Table 1 compares the mean, SD, median, minimum and
maximum of AL measurements obtained by the Argos and
Lenstar systems, demonstrating little difference in the
axial lengths obtained, while Figure 2 shows the distribu-
tion of AL measurements obtained with the two devices.

Table 2 shows the breakdown of eyes stratified into
three groups: Long, medium and short, showing that the
majority of eyes were of an average axial length.

Distribution of AL
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Figure 2 Boxplots of axial length (AL) for Lenstar and Argos (l=Lenstar, 2=Argos). Median AL difference between devices=0.0. Wilcoxon signed rank test p-value=0.4797.

Spearman correlation coefficient 0.9884 (p<0.0001).
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Table 2 Eyes Stratified by Group: Short, Normal and Long Eyes
Using the Argos

Group | Frequency | Percent | Cumulative Cumulative
Frequency Percent

Long 77 25.75 77 25.75

Medium | 179 59.87 256 85.62

Short 43 14.38 299 100.00

In long eyes, the Lenstar vs Argos median difference
was 0.08, Wilcoxon signed rank with a p-value of
<0.0001. Spearman correlation coefficient was 0.9863
(p<0.0001). In medium length eyes the median difference
was —0.01, Wilcoxon signed rank with a p-value of
=0.0001. Spearman correlation coefficient was 0.9853
(p<0.0001). In short eyes, the median difference was
—0.10, Wilcoxon signed rank with a p-value of <0.0001,
Spearman correlation coefficient was 0.9986 (p<0.0001).

Corneal Curvature

All four devices were used to compare corneal curvature
measurements (R1, R2). This was done in each case
using an F-test adjusted for the fact that observations
made on the same eye are correlated. The devices were
then compared separately using a paired ¢-test or in the

case of skewed differences, the Wilcoxon signed rank
test. Figures 3 and 4 show boxplots for R1 and R2
results. The p-value for the F-test was 0.3216 (>0.05).
However, we see from Figure 3 that the data is skewed
to the right so this result needs to be interpreted with
caution. The Topolyzer was less variable than the other
devices.

When comparing the corneal curvature results between
the types of devices and the length of eyes grouping, the
R1 results. Further, differences between the devices were
not the same across groups (p<0.0001). Tables 3, 4, and 5
show the results between devices in long eyes, medium
eyes and short eyes using a Wilcoxon signed rank test or
paired t-test.

Secondary Endpoints
Central Corneal Thickness/Anterior Chamber Depth
Three devices were compared for assessment of central
corneal thickness (CCT) and anterior chamber depth
(ACD): the Lenstar, Argos and Oculyzer results were
compared using an F-test adjusted for the fact that obser-
vations made on the same eye were correlated.

Figure 5 boxplot shows the distribution of results
between 1 — Lenstar, 2 — Argos and 3 — Oculyzer. The
p-value of <0.0001 indicates a difference in results

Distribution of R1
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Figure 3 Boxplots of corneal curvature (RI) demonstrating distribution of results for each system with |=Lenstar, 2=Argos, 3=Oculyzer and 4=Topolyzer. The p-value for

the F-test comparing all 4 biometers was 0.3216 (>0.05).
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Figure 4 Boxplot of corneal curvature (R2) demonstrating distribution of results for each system with |=Lenstar, 2=Argos, 3= Oculyzer and 4=Topolyzer. The p-value for

the F-test comparing all 4 biometers was 0.0037 (<0.05).

between the three systems. The devices were then com-
pared separately using a paired f-test or in the case of
skewed data the Wilcoxon signed rank test. The Lenstar
vs Argos median difference was 9.0, Wilcoxon signed rank
test p-value < 0.0001; the Lenstar vs Oculyzer median
difference was —8.0, Wilcoxon signed rank test p-value <
0.0001; and, the Argos vs Oculyzer mean difference was
—17.1171 (s..=0.6204), paired #-test p-value<0.0001.

Anterior Chamber Depth

Similarly, there were differences seen between the
three measurement methods when comparing ACD
results, with a p-value for the F-test of <0.0001
(Figure 6). The results were then compared separately

using a paired ¢-test or in the case of skewed data, the

Table 3 Long Eyes. In These Eyes, the Results Were Compared
Separately Using a Paired t-Test or in the Case of Skewed Data,
the Wilcoxon Signed Rank Test

Wilcoxon signed rank test: The Lenstar vs Argos med-
ian difference was —0.09, Wilcoxon signed rank test
p-value of <0.0001; the Lenstar vs Oculyzer median
difference was 0.07, Wilcoxon signed rank test p-value

Table 4 Medium Eyes. In These Eyes, the Results Were
Compared Separately Using a Paired t-Test or in the Case of
Skewed Data, the Wilcoxon Signed Rank Test

Lenstar vs -Argos median difference=0.0. p-value=0.0290
p-value<0.0001
p-value =0.0001
p-value<0.0001
paired t-test

p-value<0.0001

p-value=0.0009

Lenstar vs -Oculyzer median difference= —0.040.
Lenstar vs -Topolyzer median difference=- 0.020.
Argos vs-Oculyzer median difference=—0.04.
Argos vs-Topolyzer mean difference=—-0.026. (s.e.
=0.006).

Oculyzer vs-Topolyzer median difference=0.020.

Table 5 Short Eyes. In These Eyes, the Results Were Compared
Separately Using a Paired t-Test or in the Case of Skewed Data,
the Wilcoxon Signed Rank Test

Lenstar vs -Argos median difference=0.02
Lenstar vs -Oculyzer median difference= —0.01
Lenstar vs -Topolyzer median difference= 0.03
Argos vs-Oculyzer median difference= —0.03.

Argos vs-Topolyzer median difference= —0.01.

Oculyzer vs-Topolyzer median difference=0.040.

p-value<0.0001
p-value=0.8630
p-value =0.0023
p-value =0.0013
p-value =0.2449
p-value <0.0001

Lenstar vs -Argos median difference= 0.010.

Lenstar vs -Oculyzer median difference= —0.050.

Lenstar vs -Topolyzer median difference=- 0.040.

Argos vs-Oculyzer median difference=- 0.06.
Argos vs-Topolyzer median difference=- 0.060.
Oculyzer vs-Topolyzer median difference=0.00.

p-value=0.0069
p-value<0.0001

p-value =0.0001
p-value =0.0002
p-value <0.0001
p-value=0.4946
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Figure 5 Boxplots of central corneal thickness (CCT) demonstrating distribution of results for each system with |=Lenstar, 2=Argos and 3= Oculyzer. The p-value for the
F-test comparing all 3 biometers was <0.0001.

of < 0.0001; and, the Argos vs Oculyzer median dif- Anterior chamber depth between Oculyzer, Argos SS-
ference was 0.14, Wilcoxon signed rank test p-value of OCT and Lenstar LS900 PCI also correlated very well
< 0.0001. (Table 6).
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Figure 6 Boxplots of anterior chamber depth (ACD) demonstrating distribution of results for each system with |=Lenstar, 2=Argos and 3=Oculyzer. The p-value for the
F-test comparing all 3 biometers was <0.0001.
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Table 6 Anterior Chamber Depth Correlation Coefficients

Correlation Coefficient P-value
Lenstar vs Argos 0.9496 <0.0001
Lenstar vs Oculyzer 0.9437 <0.0001
Argos vs Oculyzer 0.9797 <0.0001

White-to-White

As with CCT and ACD, there was a difference in results
between the three systems with a p-value of <0.0001
(Figure 7). The results were then compared separately
using a paired #-test or in the case of skewed data, the
Wilcoxon signed rank test. In comparing the Lenstar vs
Argos results, the mean difference was —0.363 (s.e.
=0.033), paired ¢- test p-value < 0.0001; The median
difference between the Lenstar and Topolyzer was 0.41,
Wilcoxon signed rank test p-value of < 0.0001; and, for
Argos vs Topolyzer, the mean difference was 0.749 (s.e.
=0.0311), paired #-test p-value < 0.0001.

Pupil Size

Overall pupil diameter differed by device
(p<0.0001), as well as by axial length groups (p=0.0026).
Again here, the differences between studies were not the

values

same across axial length groups (Figure 8).

In long eyes, the Lenstar vs Argos mean difference was
0.316 (s.e.=0.095), paired t-test p-value =0.0013; the
Lenstar vs Oculyzer mean difference was 3.269 (s.e.
=0.152), paired t-test p-value <0.0001; the Lenstar vs
Topolyzer mean difference was 3.448 (s.e.=0.147), paired
t-test p-value <0.0001; the Argos vs Oculyzer mean dif-
ference was 2.898 (s.e.=0.164), paired ¢-test p-value
<0.0001; the Argos vs Topolyzer mean difference was
3.073 (s.e.=0.151), paired t-test p-value <0.0001; and, the
Oculyzer vs Topolyzer median difference was 0.08,
Wilcoxon signed rank test p-value =0.0009.

In normal eyes, Lenstar vs -Argos mean difference=
0.324 (s.e.-.053) paired ¢- test p-value <0.0001; Lenstar vs
-Oculyzer mean difference= 2.942 (s..=0.099) paired
t-test p-value <0.0001; Lenstar vs -Topolyzer mean differ-
ence= 3.022 (s.e.=0.104) paired t-test p-value <0.0001;
Argos vs-Oculyzer mean difference= 2.625 (s.e.=0.104)
paired z-test p-value <0.0001; Argos vs-Topolyzer mean
2.703 (s.e.=0.103) paired
<0.0001 and the Oculyzer vs-Topolyzer median differ-

difference= t-test p-value
ence=0.110 Wilcoxon signed rank test p-value =0.0124.
In short eyes, Lenstar vs -Argos mean difference=
0.270 (s.e.=0.114) paired t-test p-value =0.0224; Lenstar
vs -Oculyzer mean difference= 2.08 (s.e.=0.226) paired
t-test p-value <0.0001; Lenstar vs -Topolyzer mean
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Figure 7 Boxplots of white-to-white (WTW) demonstrating distribution of results for each system with |=Lenstar, 2=Argos and 4=Topolyzer. The p-value for the F-test

comparing all 3 biometers was <0.0001.
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Figure 8 Scatter plot showing excellent correspondence between pupil size as measured with Argos and Lenstar. Deming regression assumed that both measurements are
made with errors that have equal variances. Regression line parameters are shown in the bottom right of the graph. The correlation is 0.86 with the Argos consistently

measuring the pupil slightly smaller. This has no clinical significance.

difference= 2.633 (s.e.=0.226) paired t-test p-value
<0.0001; Argos vs-Oculyzer mean difference= 1.969 (s.e.
=0.227) paired #-test p-value <0.0001; Argos vs-Topolyzer
mean difference= 2.383 (s.e.=0.223) paired ¢-test p-value
<0.0001, and; the Oculyzer vs-Topolyzer median differ-

ence= 0.36 Wilcoxon signed rank test p-value <0.0001.

Tertiary Endpoints

In the 94 cases where IOL refractive outcomes were
available postoperatively, the Argos SS-OCT biometer
provided better outcomes when comparing the predictive
refractive outcome with a specific power IOL and the
actual refractive outcome obtained at 6 weeks postopera-
tive with that same IOL. Of these, 45 eyes were pre-
viously untreated hence the measured biometry was
used to predict the IOL power directly using the most
appropriate formula (the same for both biometers) to
predict the IOL power. Of these 45 eyes, 25 were closer
to the actual outcome using the Argos and 19 were closer
to the actual outcome using the Lenstar. In 1 eye the

Table 7 Device Accuracy

More Accurate Device Frequency Percent
Lenstar 19 42.22
Argos 25 55.56
Same | 222

45 eyes 100

outcome was identical (Table 7). The other 49 eyes
were post-refractive surgery eyes and the measurements
were not used directly but rather inputted into the Barrett
True-K formula. Because the data were not processed on
the device itself, it was not included for analysis.
Outcomes were similar however with the Argos enjoying
slightly more predictability than the Lenstar.

Further analysis of the refractive outcomes found that
the mean and SD of the absolute error from target values
for these 45 eyes were 0.239 + 0.160D for the Lenstar and
0.244 + 0.247D for the Argos (Figure 9).

Discussion

To the best of our knowledge, this is the first study to
evaluate the Argos SS-OCT optical biometer compared to
the Lenstar LS900 PCI optical biometer for axial length
(AL) and corneal curvature (K). Secondary endpoints of
central corneal thickness, anterior chamber depth, lens
thickness, WTW and pupil size were compared between
Lenstar LS900 PCI and Argos SS-OCT as well as
Pentacam tomography and Topography where data was
obtainable. Tertiary end points include accuracy and
repeatability of the devices.

In this retrospective analysis, 299 eyes were measured,
and all could be measured by the Argos SS-OCT. Five eyes
could not be measured by the Lenstar LS900 PCI and an
IOL power could not be predicted in these cases. In the 94
cases where IOL refractive outcomes were available
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Figure 9 Box-Plots of absolute error from the target value for devices Lenstar and Argos.

postoperatively, the Argos SS-OCT provided better out-
comes when comparing the predictive refractive outcome
with a specific power IOL and the actual refractive outcome
obtained at 6 weeks postoperative with that same IOL.

Pupil size was measured with the four devices and
showed good correlation between the biometers and good
correlation between placido disk topography and
Scheimpflug tomography. This is likely because the eye
is illuminated during the capture of the placido disk topo-
graphy and Scheimpflug tomography images, constricting
the pupil while the biometry measurements are performed
without visible light and hence no pupil constriction.

Optical distance is converted to geometrical distance by
biometers. The medium’s refractive index determines the
degree of conversion. A single refractive index of 1.3549 is
used by the PCI across all media. In contrast, the Argos SS-
OCT uses individual refractive indices of 1.376 for the cornea,
1.336 for the aqueous and vitreous, and 1.410 for a cataract.

AL measurement differences are probably due to this
difference in application of the refractive indices.

AL increases resulted in shorter AL measurements
when measured by the Argos SS-OCT relative to measure-
ments obtained by PCI. This finding concurs with the
results published in Higashiyama et alf Conversely,
a previous study found no significant difference between

IOLMaster 700 and Argos SS-OCT AL measurements
even though the IOL Master 700's AL measurement uses
a single composite refractive index.

During data analysis devices were compared on avail-
able parameters using an F-test adjusted for the fact that
observations made on the same eye are correlated.
However, this was not valid in some instances as the
data were not normally distributed or variances of the
devices were unequal. In these cases pairwise comparisons
were possible using nonparametric methods.

Differences between optical biometer AL measure-
ments can significantly affect refractive outcomes. For
example, with the SRK/T formula, the AL is multiplied
by 2.5 and deducted from the A-constant to provide the
IOL power required while the keratometry readings are
averaged and then multiplied by 0.9, thereby effectively
reducing keratometry errors on IOL power. The AL error
is magnified 2.5x if it exists. IOL calculations using Argos
SS-OCT measurements resulted in hyperopia in short eyes
and myopia in long eyes postoperatively. When the calcu-
lations were performed with the Haigis formula, the oppo-
site occurred. This may be due to the number of IOL
constants. Current IOL formulae have been retrospectively
corrected and enhanced based on the postoperative mea-
surements and results. It is plausible that these findings
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may be as a result of these retrospective applications. In
medium-long eyes, the Argos SS-OCT predictive accuracy
was significantly higher than PCI predictive accuracy.

The Argos SS-OCT uses a longer wavelength (1060
nm) than Lenstar LS900 PCI (820 nm). This allows the
SS-OCT to obtain deeper images than PCI and, possibly,
across lens opacities such as cataract. Shammas et al
detailed that AL was successfully measured in 96% and
77% of eyes with a cataract using SS-OCT and PCI,
respectively.'®

Second, lens thickness was not considered in IOL
power calculations. The Barret-Universal II formula
requires optional biometric measurements to predict IOL
power. As PCI does measure lens thickness, target residual
refractions were calculated using only essential biometry
measurements.

Future studies should assess the impact of including
optional biometry measures (eg, lens thickness and cor-
neal diameter) on predictive accuracy. Third, we did not
compare IOL calculation formulas or sequencing IOL
formulas for accuracy. The primary objective of this
study was to compare measurement accuracy of axial
length (AL) and corneal curvature (K). Secondary end-
points included central corneal thickness (CCT), anterior
chamber depth (ACD), lens thickness (LT), white-to-
white measurements (WTW) and pupil size. Tertiary
endpoints captured accuracy and repeatability. The
study aimed to study predictive accuracy between two
optical biometers and not to compare IOL calculation
formula accuracy of AL and K.

Conclusion

The predictive accuracies of the Argos SS-OCT and
Lenstar LS900 PCI optical biometers are very similar,
except for in medium and long eyes, in which the predic-
tive accuracy of Argos SS-OCT biometry was higher. The
Argos SS-OCT was found easier to use by the ophthalmic
technicians when compared to the Lenstar LS900 PCI and
the IOLMaster 500.
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