Intrasubject repeatability of corneal morphology
measurements obtained with a new Scheimpflug

photography-based system

Raul Montalban, MSc, David P. Pinero, PhD, Jaime Javaloy, MD, PhD, Jorge L. Ali6, MD, PhD

PURPOSE: To evaluate in normal healthy eyes the intrasubject repeatability of anterior and posterior
corneal curvature measurements and other anatomic anterior segment measurements obtained
with a new topography system combining Scheimpflug photography and Placido-disk technology.

SETTING: Vissum Corp., Alicante, Spain.
DESIGN: Evaluation of technology.

METHODS: All eyes received a comprehensive ophthalmologic examination including anterior
segment analysis with the Sirius system. Three consecutive measurements were performed with
the device to assess the intrasubject repeatability of the following parameters: anterior and posterior
corneal curvature and shape factor, white-to-white (WTW) corneal diameter, central and minimum
corneal thickness, and anterior chamber depth (ACD). The within-subject standard deviation (Sy,)
and intraclass correlation coefficient (ICC) were calculated.

RESULTS: This study included 117 eyes of 117 subjects (mean age 42 years; range 7 to 80 years).
For anterior and posterior corneal curvatures, the S,, was 0.04 mm or lower and the ICC was higher
than 0.990. For shape-factor measurements, the S,, was below 0.08 in all cases and ICC values
ranged between 0.909 and 0.994. Significantly larger S,, values were found for the anterior and
posterior shape factor calculated for 8.0 mm compared with 4.5 mm (P<.01). An S, value below
3 um was observed for the central and minimum thickness, with ICC values close to 1. The
mean S,, for ACD and WTW was below 0.1 mm.

CONCLUSION: In healthy eyes, the new topography system provided repeatable measurements of
several anterior segment parameters, including anterior and posterior curvature and pachymetry.
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Several technologies for the comprehensive character-
ization of the anterior segment structures have been
developed. These include Scheimpflug photography,
a combination of scanning-slit and Placido-disk tech-
nologies, very-high-frequency ultrasonography, and
optical coherence tomography (OCT)."™* Scheimpflug
photography-based systems allow the clinician to ob-
tain a complete analysis of the cornea and the anterior
chamber, including the characterization of anterior
and posterior corneal surfaces, pachymetric mapping,
and measurement of the anterior chamber depth
(ACD). All these measurements are obtained quickly
and do not require the use of anesthesia or contact
with the cornea, as required when using ultrasound-
based systems.”

© 2012 ASCRS and ESCRS
Published by Elsevier Inc.

Several commercially available anterior segment
analysis systems based on Scheimpflug photography
have been shown to provide repeatable measurements
of different anatomic parameters.®'* Recently, a new
device based on the combination of Scheimpflug pho-
tography and Placido-disk technology was introduced
into clinical practice. The device, the Sirius system
(Costruzione Strumenti Oftalmici), has been shown to
provide repeatable central and peripheral pachymetry
measurements, although the measurements were not
equivalent to those obtained with OCT."”> However,
the consistency of all remaining measurements pro-
vided by this new instrument has not been reported.

The aim of the current study was to evaluate in
a group of normal healthy eyes the intrasubject
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repeatability of curvature and asphericity measure-
ments of the anterior and posterior corneal surfaces
as well as the intrasubject repeatability of other ana-
tomic anterior segment measurements (pachymetry,
corneal diameter, and ACD) obtained with the new
topography system.

SUBJECTS AND METHODS

All subjects were selected randomly from the anterior seg-
ment consultation section at Vissum Alicante (Vissum
Corp., Alicante, Spain), where this study was developed.
One eye of each subject was chosen for the study according
to a random-number sequence (dichotomic sequence,
0 and 1) that was created with purpose-developed software.
Thus, an attempt was made to avoid the correlation that of-
ten exists between the 2 eyes of the same person. All subjects
included in the study were free of ocular pathology to elim-
inate this variable as a cause of measurement error. In addi-
tion, all subjects were informed about the study and signed
an informed consent document in accordance with the Dec-
laration of Helsinki.

Measurement Protocol

All eyes received a comprehensive ophthalmologic exam-
ination that included measurement of uncorrected and
corrected visual acuities, manifest refraction, Goldmann
tonometry, biometry (IOLMaster, Carl Zeiss Meditec AG),
and corneal topographic analysis with the Sirius system.
The same experienced examiner (R.M.) performed all tests.
In all cases, 3 consecutive measurements were taken with
the Scheimpflug photography-based system to assess intra-
subject repeatability. The following anterior segment param-
eters were recorded and analyzed: corneal radius of the
flattest meridian for both corneal surfaces in the 3.0 mm,
5.0 mm, and 7.0 mm central zone; corneal radius of the steep-
est meridian in the 3.0 mm, 5.0 mm, and 7.0 mm central zone;
mean corneal radius in the 3.0 mm, 5.0 mm, and 7.0 mm
central zone; axes of the flattest meridian for both corneal
surfaces in the 3.0 mm, 5.0 mm, and 7.0 mm central zone;
mean shape factor for a 4.5 mm diameter corneal area of
both corneal surfaces; mean shape factor for an 8.0 mm
diameter corneal area of both corneal surfaces; white-to-
white (WTW) corneal diameter; central corneal thickness;
minimum corneal thickness; and ACD.
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Scheimpflug Photography-Based System

The Sirius system is a new topography device that uses the
principles of Scheimpflug photography and enables the ac-
quisition and processing of 25 radial sections of the cornea
and anterior chamber in seconds.'® The combination between
2 monochromatic 360-degree rotating Scheimpflug cameras
and a Placido disk allows full analysis of the cornea and ante-
rior segment, providing tangential and axial curvature data
of anterior and posterior corneal surfaces, the global refrac-
tive power of the cornea, a biometric estimation of various
structures, a corneal wavefront map with an analysis of vi-
sual quality, and corneal pachymetry maps. Specifically,
the system can measure 35 632 points on the anterior corneal
surface and 30000 points on the posterior corneal surface in
high-resolution mode in approximately 5 to 6 seconds.
With this point-by-point information from the anterior and
posterior corneal surfaces, a pachymetric map is recon-
structed.'® The current study used software version 1.0.5.72
(Phoenix, Costruzione Strumenti Oftalmici).

Corneal Astigmatism Notation

Keratometric measurements were also expressed and an-
alyzed as power vectors. Power vectors are more helpful
for detecting complex changes in keratometry because the
trajectories are traced in a uniform dioptric space.'® There-
fore, the vector components (J0, J45) and the overall strength
blur (B) were calculated for each keratometric measurement
using the standard procedure.’

Statistical Analysis

Statistical analysis was performed using SPSS for
Windows software (version 17.0, SPSS, Inc.). Normality of
all data distributions was confirmed using the
Kolmogorov-Smirnov test. Then, parametric statistics were
always applied. Intrasubject repeatability for each anatomic
parameter was assessed using the following statistical pa-
rameters: the within-subject standard deviation (S,) of the
3 consecutive measurements, intrasubject repeatability, the
coefficient of variation (CoV), and the intraclass correlation
coefficient (ICC). The S,, is a simple way of estimating the
size of the measurement error. The intraobserver precision
was defined as follows: +1.96 x S, and this parameter
indicates how large the range of error of the repeated mea-
surements is for 95% of observations. Finally, the ICC is an
analysis of variance-based type of correlation that measures
the relative homogeneity within groups (between the
repeated measurements) in ratio to the total variation.'®
The ICC will approach 1.0 when there is no variance within
repeated measurements, indicating that the total variation in
measurements is due solely to variability in the parameter
being measured. Furthermore, Pearson correlation coeffi-
cients were used to assess the correlation between the pa-
rameters evaluated, and the paired Student ¢ test was used
to compare the intrasubject repeatability associated with cur-
vature measurements of different areas. All statistical tests
were 2 tailed, and P values less than 0.05 were considered
statistically significant.

The statistical power of the significance analyses was 96%
considering the sample size as well as means and standard
deviations of the main outcome measures. This estimation
was performed with Ene software (version 2.0, Glaxo-
SmithKline) following a statistical standard procedure.
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RESULTS

The study evaluated 117 eyes of 117 subjects. The
mean age of the 55 men (47%) and 62 women (53%)
was 42 years (range 7 to 80 years). Of the eyes, 58
(49.6%) were right eyes and 59 (50.4%) were left
eyes. The mean spherical equivalent was —0.61 diopter
(D) (range —12.5 to +8.13 D).

Intrasubject Repeatability for Curvature and Shape
Factor

Table 1 shows the outcomes of the intrasubject re-
peatability analysis for the measurements of curvature
for both corneal surfaces. The S,, was 0.04 mm or lower
in all cases, and ICC values ranged between 0.994 and
0.997 for anterior surface measurements and between
0.997 and 0.998 for posterior surface measurements.
The CoV was lower than 0.4% in all cases. When the
intrasubject repeatability was evaluated for the power
vector components of keratometric measurements, the
S.v was below 0.021 mm, with associated values of ICC
of more than 0.97 (Table 2). The CoV of the keratomet-
ric power vector components was not considered due
to its high value, which was a consequence of the small
magnitude of these parameters (Table 2). Furthermore,
statistically significant differences were found in the
Sw corresponding to the keratometric power vector
components between the areas of analysis of 3.0 mm
and 7.0 mm for both corneal surfaces (P<.01), with
the lower S,, values for the largest area. Likewise, sta-
tistically significant differences in the S, for K2 (steep

keratometry reading) between the areas of analysis of
3.0 mm and 7.0 mm were found (P <.01), with no sig-
nificant differences in the S,, for K1 (flat keratometry
reading) (P=.13).

Table 3 shows the outcomes of the intrasubject re-
peatability analysis for the shape-factor measurements
of both corneal surfaces. The within-subject SD was
below 0.08 in all cases, and ICC values ranged between
0.909 and 0.994. The CoV was lower than 0.15% in all
cases (Table 3). The within-subject SD values corre-
sponding to the shape factor calculated for 4.5 mm
and 8.0 mm for both corneal surfaces were signifi-
cantly different (P<.01), with the largest value for
the smallest area of analysis. Regarding the correlation
analysis, a weak but statistically significant correlation
was found between the S, for the mean shape factor
for a 4.5 mm diameter corneal area of the posterior
corneal surface and the mean value of corneal radius
of the steepest meridian in the 3.0 mm, 5.0 mm, and
7.0 mm central zone of the posterior corneal surface
(r = 0.328, P<.01) (Figure 1).

Intrasubject Repeatability for Anatomical
Parameters of the Anterior Segment

An S,, value below 3 um was observed for the
pachymetry measurements, with ICC values close to
1 and a CoV of 0.5% (Table 4). No significant differ-
ences were found in the S,, values associated with
the minimum and central pachymetry measurements
(P=.56). Regarding ACD and WTW, the S, and
CoV were low, with ICC values close to 1 (Table 4).

Table 1. Intrasubjet repeatability outcomes for the curvature measurements obtained for different corneal areas of analysis using the
Scheimpflug photography-based topography system.

Parameter Overall Mean Overall Range Sw (mm) CoV (%) IR (mm) ICC ICC 95% CI
3aK1 (D) 7.86 7.17,8.51 0.041 0.36 0.08 0.995 0.993, 0.996
3aK2 (D) 7.68 7.00, 8.35 0.028 0.36 0.05 0.994 0.992, 0.996
3pK1 (D) 6.71 6.13,7.34 0.021 0.32 0.04 0.997 0.996, 0.998
3pK2 (D) 6.31 5.48,7.11 0.020 0.32 0.04 0.998 0.997, 0.998
5aK1 (D) 7.87 7.18, 8.52 0.023 0.29 0.04 0.996 0.995, 0.997
5aK2 (D) 7.70 7.05, 8.36 0.024 0.31 0.05 0.996 0.994, 0.997
5pK1 (D) 6.71 6.11,7.33 0.017 0.26 0.03 0.998 0.997, 0.998
5pK2 (D) 6.33 5.72,7.15 0.016 0.25 0.03 0.998 0.998, 0.999
7aK1 (D) 7.89 7.22,8.53 0.021 0.26 0.04 0.997 0.996, 0.998
7aK2 (D) 7.73 7.12, 8.36 0.021 0.28 0.04 0.996 0.995, 0.997
7pK1 (D) 6.71 6.10, 7.32 0.021 0.25 0.03 0.998 0.997, 0.999
7pK2 (D) 6.39 5.84,7.21 0.017 0.22 0.03 0.998 0.998, 0.999

3aK1 = anterior corneal radius of flattest meridian in 3.0 mm central zone; 3aK2 = anterior corneal radius of steepest meridian in 3.0 mm central zone; 3pK1 =
posterior corneal radius of flattest meridian in 3.0 mm central zone; 3pK2 = posterior corneal radius of the steepest meridian for the 3.0 mm central zone; 5aK1 =
anterior corneal radius of flattest meridian in 5-mm central zone; 5aK2 = anterior corneal radius of steepest meridian in 5.0 mm central zone; 5pK1 = posterior
corneal radius of flattest meridian in 5.0 mm central zone; 5pK2 = posterior corneal radius of steepest meridian in 5.0 mm central zone; 7aK1 = anterior corneal
radius of flattest meridian in 7.0 mm central zone; 7aK2 = anterior corneal radius of steepest meridian in 7.0 mm central zone; 7pK1 = posterior corneal radius
of flattest meridian in 7.0 mm central zone; 7pK2 = posterior corneal radius of steepest meridian in 7.0 mm central zone; CI = confidence interval; CoV =
coefficient of variation; ICC = intraclass correlation coefficient; IR = intraobserver repeatability; S,, = within-subject standard deviation
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Table 2. Intrasubject repeatability outcomes for the curvature measurements obtained for different corneal areas of analysis using the
Scheimpflug photography-based topography system and expressed in power vector notation.

Parameter Overall Mean Overall Range Sw (mm) IR (mm) ICcC ICC 95% CI
3aJ0 (D) +0.053 —0.16, +0.48 0.017 0.033 0.979 0.972, 0.985
3aJ45 (D) +0.006 -0.19, +0.17 0.011 0.021 0.977 0.969, 0.984
3aB (D) 7.77 7.09, 8.43 0.02 0.05 0.995 0.994, 0.997
3pJ0 (D) +0.192 0.00, +0.62 0.016 0.031 0.984 0.978, 0.988
3pJ45 (D) +0.014 —0.20, +0.25 0.016 0.031 0.971 0.961, 0.979
3pB (D) 6.51 5.90, 7.17 0.014 0.027 0.999 0.998, 0.999
5aJ0 (D) +0.054 —0.14, +0.49 0.011 0.021 0.991 0.988, 0.994
5aJ45 (D) +0.005 -0.19, +0.17 0.007 0.014 0.988 0.984, 0.992
5aB (D) 7.78 7.11, 8.44 0.021 0.041 0.996 0.995, 0.997
5pJ0 (D) +0.178 0.00, +0.59 0.011 0.022 0.992 0.988, 0.994
5pJ45 (D) +0.012 —-0.18, +0.20 0.012 0.023 0.981 0.974, 0.986
5pB (D) 6.52 5.96, 7.20 0.012 0.023 0.999 0.998, 0.999
7aJ0 (D) +0.054 —0.13, +0.49 0.008 0.017 0.994 0.992, 0.996
7aJ45 (D) +0.004 —-0.20, +0.16 0.006 0.011 0.993 0.990, 0.995
7aB (D) 7.81 7.17, 8.45 0.019 0.038 0.997 0.996, 0.998
7pJ0 (D) +0.147 —0.03, +0.54 0.009 0.018 0.993 0.991, 0.995
7pJ45 (D) +0.012 —0.20, +0.22 0.011 0.022 0.980 0.973, 0.986
7pB (D) 6.55 5.99,7.24 0.012 0.024 0.999 0.998, 0.999
B = overall blurring strength of power vector analysis; J0 and J45 = power vector coordinates

See Table 1 footnotes for other abbreviations.

DISCUSSION

In the past years, much effort has been made to imple-
ment corneal topography technology to increase its
diagnostic ability. Technological advances and the
increasing interest in corneal refractive surgery tech-
niques have lead to this relevant implementation of
corneal analysis. Specifically, the current corneal to-
pography systems provide very detailed information
about the corneal anatomy, and they are the best tools
for characterizing the configuration of this ocular
structure.’® Pachymetry, anterior segment dimen-
sions, anterior and posterior corneal curvatures, and
corneal volume analysis are some parameters that
the new corneal topography devices can evaluate.'’
The Sirius is a new corneal topography system that
combines Scheimpflug photography and Placido-disk

technologies,'” allowing the clinician to obtain a com-
plete characterization of the cornea in a noninvasive
way. The consistency of the pachymetry measurements
of this instrument has been reportedlS; however, there
is limited published scientific evidence of the consis-
tency of other corneal and anterior segment measure-
ments provided by this device®® The aim of the
current study was to evaluate in a group of normal
healthy eyes the intrasubject repeatability of curvature
and asphericity measurements of anterior and posterior
corneal surfaces as well as the intrasubject repeatability
of other anatomic anterior segment measurements
(pachymetry, corneal diameter, and ACD) obtained
with this imaging system.

First, we evaluated the intrasubject repeatability of
the anterior and posterior curvature measurements

photography-based topography system.

Table 3. Intrasubjet repeatability outcomes for the shape factor measurements obtained at different corneal locations using the Scheimpflug

Parameter  Overall Mean  Overall Range Sy CoV (%) IR ICC ICC9% CI  Mean Q Value*  Q Value Range
ap45 0.89 0.58, 1.26 0.049 5.64 0.10 0909 0.876, 0.935 —0.11 —0.42, 0.26
ap8 0.76 0.48, 1.06 0.019 2.55 0.04 0987 0.983,0.991 —0.24 —0.52, 0.61
pp45 0.91 0.30, 1.77 0.071 8.80 0.14 0965 0.952,0.975 —0.09 —0.70, 0.77
pp8 0.72 0.21, 1.12 0.021 3.53 0.04 0994 0992, 0.996 —0.28 —0.79, 0.12

ap45 = mean anterior shape factor for a 4.5 mm diameter corneal area; ap8 = mean anterior shape factor for an 8.0 mm diameter corneal area; CI = confidence
interval; CoV = coefficient of variation; ICC = intraclass correlation coefficient; IR = intraobserver repeatability; pp45 = mean anterior shape factor for a 4.5
mm diameter corneal area; pp8 = mean posterior shape factor for an 8.0 mm diameter corneal area; S,, = within-subject standard deviation

*Q asphericity value was calculated from the shape factor P with the expression Q = 1 — P
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Figure 1. Relationship between the S, corresponding to the shape
factor for the 4.5 mm central zone of the posterior corneal surface
(pp45) and the steepest keratometric reading of such surface (pK2).

at 3.0 mm, 50 mm, and 7.0 mm. This analysis
confirmed that the instrument provides consistent
and repeatable curvature measurements for different
areas of analysis. The CoV did not exceed 0.4%, and
the ICC was close to 1 for all types of measurements.
The range of values for the ICC is between 0 and 1,
with the following grading system: ICC greater than
0.75 = low intrasubject repeatability; ICC 0.75 to
less than 0.90 = moderate intrasubject repeatability;
ICC of 0.90 or greater = high intrasubject repeatabil-
ity.'"* The excellent repeatability we found is similar
to that reported for other Scheimpflug photography-
based corneal topography systems."*?° Further-
more, the consistency of curvature measurements
was analyzed based on their vectorial components
and, therefore, the axis of anterior and posterior
astigmatism. Our analysis also found excellent intra-
subject repeatability of the corneal power vector
components of the anterior and posterior corneal
surfaces at 3.0 mm, 5.0 mm, and 7.0 mm, with ICC
values close to 1. Statistically significant differences
were detected, although they were small in magni-
tude in the S,, corresponding to the corneal power

975

vector components between the areas of analysis of
3.0 mm and 7.0 mm of both corneal surfaces. Specif-
ically, the larger the area of analysis, the better the
repeatability. One factor accounting for this small
and not clinically relevant difference may be the
use of a different algorithm for calculating corneal
power for each area of analysis evaluated. This is
something that should be addressed in future
studies.

The consistency of the shape-factor measurements
was excellent for both corneal surfaces and for the
2 areas of analysis evaluated (4.5 mm and 8.0 mm).
Our findings are similar to those reported in other
studies using other Scheimpflug photography-based
imaging devices.**" In addition, we found that the
larger the area of analysis, the better the intrasubject
repeatability of shape-factor measurements for both
corneal surfaces. In their calculations of anterior
corneal asphericity using VOL-CT software (Sarver
& Associates) and the data extracted from a Placido-
based topography system, Gonzélez-Méijome et al.!
found that the intrasubject repeatability of this param-
eter was significantly better for the largest diameters.
A similar trend was reported in another study evalu-
ating the intrasubject repeatability of asphericity mea-
surements for the posterior corneal surface with
a Scheimpflug photography-based corneal topogra-
pher.? Two factors may account for the discrepancy
in the consistency of shape-factor measurements be-
tween areas of analysis. First, the use of largest areas
of analysis implies consideration of a greater number
of points for defining the shape factor or asphericity
with less probable variability in the adjustment. Sec-
ond, it has been shown that a conic is a poor estimator
of the peripheral shape of the anterior corneal surface
because in that area, there is a more significant flatten-
ing and less astigmatism than in the central area.”
Therefore, using a constant shape factor for finding
an exact mathematic adjustment to the corneal surface
is a limitation. In any case, the consistency of the
shape-factor measurements provided by the evalu-
ated device was excellent, confirming little variation

photography-based topography system.

Table 4. Intrasubjet repeatability outcomes for the other morphology parameters of the anterior segment analyzed with the Scheimpflug

Parameter Overall Mean Overall Range By CoV (%) IR ICC ICC95% CI
CCT (um) 542.96 454.23, 634.8 2.80 0.52 5.49 0.997 0.996, 0.998
MCT (pm) 539.48 450.91, 631.25 2.83 0.52 5.54 0.997 0.996, 0.998
ACD (mm) 291 1.82, 3.68 0.02 0.54 0.03 0.999 0.999, 0.999
WTIW (mm) 12.04 9.52,13.26 0.06 0.48 0.11 0.974 0.965, 0.982

ACD = anterior chamber depth; CCT = central corneal thickness; CI = confidence interval; CoV = coefficient of variation; ICC = intraclass correlation co-
efficient; IR = intraobserver repeatability; MCT = minimal corneal thickness; S,, = within-subject standard deviation; WTW = white to white
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of repeated measurements that was not clinically
relevant.

Finally, we also evaluated the intrasubject repeat-
ability of pachymetry and some additional anterior
segment anatomical parameters. The intrasubject re-
peatability of the central and minimum pachymetry
measurements was excellent and consistent with that
reported for the Sirius and other Scheimpflug-based
devices.*'*'>?* The variability of repeated measure-
ments of pachymetry parameters evaluated in the cur-
rent study was below 3 um, which is not clinically
relevant. In a previous study evaluating the consis-
tency of central and peripheral pachymetric measure-
ments in normal healthy eyes obtained with the Sirius
system,'® measurements at 4.0 mm nasally, inferiorly,
and temporally were somewhat less consistent than
the central and peripheral measurements at 2.5 mm.
Potential factors in this phenomenon include the
greater difficulty in processing Scheimpflug images
at the edges due to the greater degree of distortion
and blur usually present at this level, the reduction
of data sampling per area in the periphery versus the
central region, and the error of repeatability of periph-
eral pachymetry due to the use of an unstable refer-
ence point as the center of the pupil instead of the
corneal vertex.?* Therefore, future studies evaluating
the repeatability of peripheral pachymetry in eyes
with a more complex thickness distribution (keratoco-
nus, post-keratorefractive surgery, post-keratoplasty)
should be performed to confirm the validity of these
measurements obtained with the evaluated device in
such cases. Savini et al.?’ report a preliminary study
of this issue. The authors evaluated the repeatability
of the thinnest and apex corneal thickness obtained
with the device used in the current series in 17 eyes
that had previous myopic excimer laser surgery and
13 eyes with keratoconus. They report excellent out-
comes; however, they did not analyze peripheral pa-
chymetry. In addition to pachymetry, excellent
consistency was also obtained for ACD and WTW pa-
rameters, with repeatability comparable to that re-
ported for several other devices.”>®%2%>>%¢

In summary, this new Sirius topography system
based on the combination of a rotating Scheimpflug
camera and a Placido disk provided repeatable ante-
rior and posterior curvature and shape-factor mea-
surements as well as pachymetry measurements
using a fast, noninvasive technique. In addition, the
device provided WTW and ACD measurements with
excellent intrasubject repeatability. Future studies are
required in large sample of eyes to confirm whether
this trend also occurs in pathologic corneas and in cor-
neas that have had previous surgery. The results in our
study suggest that the system can be a useful tool in
clinical research.

WHAT WAS KNOWN

e Scheimpflug photography—based systems allow the clini-
cian to obtain a complete analysis of the cornea and the
anterior chamber, including characterization of anterior
and posterior corneal surfaces, pachymetric mapping,
and measurement of the ACD.

e The combination of Scheimpflug photography and
Placido-disk technology (Sirius system) has been shown
to provide repeatable central and peripheral pachymetry
measurements, although the measurements were not
equivalent to those obtained with optical coherence
tomography.

WHAT THIS PAPER ADDS

e The combination of a rotating Scheimpflug camera and
a Placido disk provided repeatable anterior and posterior
curvature and shape-factor measurements as well as
pachymetry measurements using a fast, noninvasive
technique.

e This technology provides white-to-white and ACD mea-
surements with excellent intrasubject repeatability.

o This technology is a useful tool in clinical research.
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