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�Background: Swept-Source OCT 
Imaging for the Anterior Segment 
of the Eye

Optical coherence tomography (OCT) has 
become a standard for diagnostic imaging and 
management of various ocular conditions. Since 
its introduction, OCT has gained prominence in 
imaging the posterior segment of the eye and 
developed into a relevant tool in the clinical eval-
uation of the cornea and anterior segment. As 
advances to the technology have improved the 
acquisition speed and enhanced the resolution of 
images, the impact of anterior segment OCT 
imaging on clinical practice has increased [1]. 
Anterior segment OCT imaging allows for the 
visualization and assessment of the cornea, con-
junctiva, sclera, rectus muscles, iridocorneal 
angle, lens, and other ocular features [2].

With the commercial introduction of spectral-
domain OCT (SD-OCT) technology, imaging of 
the anterior segment at high speeds with good 
axial resolution became feasible [1]. However, 
most commercial SD-OCT devices use relatively 

short-wavelength light sources (820–880  nm), 
resulting in limited image depth range and a low 
penetration of deeper anterior ocular structures 
[3]. More recently, swept-source OCT (SS-OCT) 
was introduced with refinements made to the 
illumination source and detection system. 
Combining SS-OCT technology with a longer 
wavelength light source results in an optimized 
approach for anterior segment image acquisition 
and analysis. The longer wavelength permits 
increased penetration depth while the SS-OCT 
technology ensures minimal sensitivity roll-off 
at this depth. This combination and the short 
acquisition time help reduce motion artifacts to 
generate high-definition images of the entire 
anterior chamber [1, 2].

The ability to image anterior ocular struc-
tures with high clarity and contrast provides the 
basis for generating clinically relevant data, 
such as corneal topography, corneal tomogra-
phy, anterior segment analysis, and biometry. 
SS-OCT with a long-wavelength light source 
can further serve as a vital tool to measure the 
axial length of the human eye and has been 
shown to have better tissue penetration com-
pared to partial coherence interferometry (PCI) 
technology [4–7]. The inherent characteristics 
of long-wavelength SS-OCT thus provide clini-
cians with the biometric data considered essen-
tial to conduct intraocular lens (IOL) power 
calculations that can result in accurate refractive 
prediction [8, 9].
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�Clinical Applications of Anterior 
Segment OCT as Implemented 
on ANTERION

The ANTERION® from Heidelberg Engineering 
is a multimodal platform optimized for the ante-
rior segment. It makes use of the technological 
advantages of long-wavelength SS-OCT and com-
bines it with proprietary features that increase 
image clarity, thereby enabling the generation of 
precise measurements needed in cataract and ante-
rior segment surgery. Acquiring high-resolution 
OCT scans at a relatively long wavelength of 
1300 nm, ANTERION is well suited for imaging 
structural details in the anterior segment as well as 
performing corneal topography, tomography, ante-
rior segment biometry, axial length measurements, 
and IOL calculations. By combining these mea-
surements and examinations in one upgradable 
device, ANTERION caters to multiple clinical 
applications. The platform is designed to increase 
patient care by streamlining clinical workflows, 
saving on space in the examination room and min-
imizing patient chair time. ANTERION’s most 
common application areas to date include cataract 
surgery with IOL power calculations, refractive 
surgery, cornea diagnostics, structural imaging for 
anterior chamber angle evaluation, and anterior 
segment imaging for various ocular conditions. To 
adapt to the workflow needs of each clinical disci-
pline, ANTERION can be configured with differ-
ent “Apps”: Imaging App, Cornea App, Cataract 
App, and Metrics App.

The imaging application (Imaging App) is 
included in every configuration of the device. It 
acquires OCT scans with an axial resolution of 
less than 10 μm, a lateral scan length of up to 
16.5 mm, and a scan depth range of 14 ± 0.5 mm. 
ANTERION’s eye tracking technology on the 
corneal vertex increases the imaging capabilities 
as it offers geometric alignment of OCT scans 
along the fixation axis. This also allows for auto-
mated quality checks such as eye movement, 
blinking, and surface segmentation (see 
Table 22.1 for more technical specifications).

The resulting high-resolution images allow 
for the evaluation of the anterior segment, with 
the ability to visualize all structures of interest in 

one image (see Fig.  22.1). The Imaging App 
includes customizable scan patterns and can also 
be used for corneal, scleral, iridocorneal angle, 
and peripheral imaging, supporting the diagnosis 
of diseases in these locations.

The imaging capabilities assist clinicians in 
the diagnosis of anterior segment anomalies and 
provide visual confirmation of any measured 
parameters. ANTERION thus provides precise 
eye measurements as well as additional informa-
tion for surgical planning and follow-up, such as 
the visualization of phakic lenses, IOLs, ICLs, or 
corneal rings.

Table 22.1  Technical specifications for ANTERION

Technical specifications
Technology Swept-source OCT with eye 

tracking
Wavelength 1300 nm
A-scan rate 50,000 Hz
OCT image size (width/
depth)

16.5/14 ± 0.5 mm

Axial resolution (in 
tissue)

<10 μm

Lateral resolution ≥30 μm
Corneal topographic 
measurement points

16,640 (for both anterior and 
posterior surface)

Corneal measurement 
time

<1 s

Corneal diameter 8 mm (for both anterior and 
posterior surface)

Biometry (technology) Optical (swept-source OCT; 
1300 nm)

Data format DICOM

Fig. 22.1  ANTERION image of a healthy eye
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Fig. 22.2  ANTERION Cornea App: Corneal topography and tomography maps as well as corneal imaging for an eye 
with astigmatism and cataract. Image Courtesy: Damien Gatinel, MD, PhD, Paris, France

ANTERION’s cornea application (Cornea 
App) scans the cornea in detail, providing a com-
prehensive analysis that is required in cornea 
diagnostics, anterior segment surgery, and IOL 
power calculations. The cornea data is acquired 
using 65 radial OCT scans (256 A-scans per 
B-scan), with an acquisition time of <1  s. This 
provides a total of 16,640 data points that con-
tribute to the calculation of corneal maps and 
reports within an 8-mm zone. ANTERION’s 
optimized SS-OCT technology considers both 
the anterior and the posterior corneal surface, 
providing important corneal topography and 
tomography data. The maps in the Cornea App 
include anterior and posterior axial curvature, 
tangential curvature, elevation, pachymetry, pos-
terior/anterior corneal curvature radii ratio, total 
corneal power, as well as anterior and total cor-
neal wavefront. Parameters such as pupil diame-
ter, angle kappa, corneal vertex, thinnest point, or 
minimum radius can be overlaid onto the corneal 
maps. Due to the high-resolution imaging of the 
cornea, ANTERION also offers the possibility to 

verify the segmentation of the corneal surfaces in 
the accompanying OCT images. The Cornea App 
templates can be customized to display all clini-
cal information: operators can select their pre-
ferred maps and data in a multi-view template, 
conduct a comparison of both eyes with differen-
tial maps, and use a layout for follow-up exami-
nations that automatically calculates progression 
analysis for selective measurements (see Fig. 22.2 
for a customized Cornea App template). This 
diagnostic tool will support clinicians in the 
investigation of various keratopathies and ectatic 
disease along with refractive and other corneo-
surgical involvement. Beyond that, ANTERION’s 
comprehensive corneal data is used to augment 
refractive cataract surgery and populate IOL 
power calculations.

For assessing anterior chamber biometry 
and angle metrics, ANTERION offers the 
Metrics App. With one acquisition, it provides 
six OCT images of the anterior chamber in a 
radial view (each B-scan consisting of 768 
A-scans). These high-resolution OCT images 
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provide the basis for freehand measurements and 
for calculating relevant angle metrics. The seg-
mentation lines for the corneal surfaces, lens sur-
faces, and the iris are automatically displayed but 
can also be adjusted by the operator. The ability 
to acquire high-contrast images of the anterior 
chamber allows for the qualitative visualization 
of its architecture and the quantitative assessment 
of all relevant parameters. Besides iridocorneal 
angle assessment (anterior chamber angle, angle-
opening distance, trabecular-iris space area, and 
scleral spur angle), the Metris App also provides 
measurements of the anterior chamber, cornea, 
and lens. Among these values are anterior cham-
ber volume, spur-to-spur and angle-to-angle dis-
tance, central corneal thickness, corneal diameter, 
lens thickness, and lens vault. The ability to mea-
sure these structures while visualizing the ante-
rior chamber at various angles can serve as a 
complementary tool to gonioscopy considering 
that the OCT technique offers the additional ben-
efit of being non-contact [10]. The ANTERION 
Metrics App can therefore support in the assess-
ment and monitoring of anterior chamber and 
angle closure disease. Furthermore, it can gener-
ate information useful in the evaluation of cata-
ract surgery, anterior and posterior chamber 
phakic lens implantation, and other surgical pro-
cedures (see Fig. 22.3).

Finally, ANTERION offers the Cataract App 
for the streamlined planning of cataract sur-
gery and IOL calculation. It combines key bio-
metric measurements with a suite of IOL power 
calculation methods. The optimized SS-OCT 
technology provides accurate axial and surface 
measurements and offers visual confirmation 
with high-resolution images. The ability to iden-
tify eyes that have unusual geometry and to inte-
grate total corneal power into the IOL prediction 
further supports the selection of the most suit-
able IOL.

The following chapter section presents the 
Cataract App in detail and summarizes all func-
tionalities that make ANTERION a valuable tool 
for optical biometry and complex IOL power 
calculations.

�Biometry and IOL Power 
Calculations with ANTERION

ANTERION serves as a relevant tool for optical 
biometry and IOL power calculations due to its 
SS-OCT technology combined with high-
definition topography and tomography.

Effective IOL power calculations require 
accurate biometry, with axial length (AL) and 
keratometry being two of the primary compo-
nents. Improved refractive prediction accuracy 
can be achieved when additional variables such 
as anterior chamber depth (ACD), lens thickness 
(LT), and corneal indices are considered. 

a

b

Fig. 22.3  ANTERION Metrics App: Evaluation of the 
same eye before (a) and after (b) cataract surgery includ-
ing selected measurement overlays for anterior chamber 
angles, spur-to-spur distance, and lens vault. Image 
Courtesy: Damien Gatinel, MD, PhD, Paris, France
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ANTERION calculates ACD from both central 
corneal thickness (CCT) and aqueous depth 
(AQD). Clear OCT images of the anterior seg-
ment significantly contribute to improved refrac-
tive accuracy by facilitating precise preoperative 
measurements. ANTERION generates all rele-
vant parameters based on its precise SS-OCT 
imaging and sets itself apart by providing a much 
more comprehensive corneal analysis. 
Keratometry measurements, for example, are 
based on 16,640 data points over an 8-mm zone 
and detail both anterior and posterior corneal cur-
vature (see Table  22.2 for more ANTERION 
parameters and features for IOL power 
calculation).

It is well accepted that postoperative refractive 
errors in IOL power calculations are typically 
ascribed to inaccurate preoperative AL measure-
ments [11]. Rozema et al. [12] presented that the 
threshold of the AL and ACD to change the IOL 
power by 0.250 D for cataract surgery is 0.074 
and 0.6  mm, respectively, when applied to the 
Haigis calculation. With the Cataract App, 
ANTERION measures AL with a high number of 
scans and calculates their standard deviation to 
provide clinicians with an objective rationale for 
evaluating the patient’s fixation quality and over-
all reliability. The AL measurement is displayed 
alongside high-quality OCT section images. This 
includes an A-scan graph that shows the OCT 
signal intensity of the cornea, lens, and retina. 
The retinal pigment epithelium peak reflection is 
displayed and can be manually adjusted by the 
user. Furthermore, the software provides a com-
prehensive data display for both standard and 
premium IOL selection with additional anterior 
segment values. This includes corneal diameter, 
lens thickness, pupil dimeter, pupil center (kappa 
angle), as well as spherical aberration and higher 
order aberration summary. Any asymmetry 
between the right and left eye is automatically 
displayed, thus can help to identify errors and 
irregularities (see Fig. 22.4 for data displayed in 
the Cataract App).

One of the major benefits of ANTERION is 
the ability to combine essential parameters with 
an integrated IOL calculator menu. The spherical 
and toric IOL calculators provide various calcu-
lation methods, with IOL constants populated 

from either IOL Con or ULIB. Alternatively, this 
information can be entered manually with the 
preferred constants of the surgeon. Importantly, 

Table 22.2  ANTERION parameters and features for 
IOL power calculation

Imaging
Infrared camera and 
swept-source OCT

Essential 
parameters

Cornea Anterior and posterior axial 
and tangential curvature
Anterior and posterior 
elevation
Total corneal power
Anterior and total corneal 
wavefront
Pachymetry
Kappa angle
Corneal vertex
Thinnest point
Steepest radius
Posterior/anterior ratio
Corneal diameter

Anterior 
chamber

Anterior chamber depth and 
volume
Angle-to-angle distance
Spur-to-spur distance
ACA, AOD, TISA, SSA
Pupil diameter

Lens Lens thickness
Lens vault

Axial 
length

Axial length including 
A-scan profile

Additional 
features

Viewing Information for 4 segments 
and 2 zones
Both eyes (OU) layout with 
differential maps
Follow-up layout with 
differential maps
Progression analysis
Multi-view layout
360° anterior chamber angle 
diagram

IOL 
calculation

Spheric and toric IOL 
calculator
IOL formulas: Barrett 
universal II, Barrett true K, 
Haigis, Hoffer® Q, Holladay 
1, SRK/T
OKULIX raytracing 
interface

IOL 
databases

ULIB and IOL con database 
support
Personal IOL database

ACA anterior chamber angle; AOD angle-opening dis-
tance; TISA trabecular-iris space area; SSA scleral spur 
angle
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Fig. 22.4  ANTERION Cataract App: Both eyes (OU) view showing anterior axial curvature maps, OCT section 
images and intensity graphs, axial length diagrams, and parameters for cataract surgery planning

the patient’s eye status can be edited to consider 
histories of refractive surgery, previous IOLs, 
aphakia, or vitreous surgery.

Traditionally, toric IOL calculations were 
based on keratometry measurements of the ante-
rior surface of the cornea. More recently, estima-
tion algorithms have been introduced that 
consider the posterior surface curvature, resulting 
in significant improvements in toric IOL power 
calculation [13–17]. ANTERION offers a toric 
IOL calculator, taking the incision location and 
surgically induced astigmatism (SIA) into 
account, as well as enabling the surgeon to 
choose either corneal astigmatism derived from 
anterior corneal curvature or total corneal power 
(see Fig.  22.5). Using preoperative crystalline 
lens measurements to predict potential postoper-
ative tilt of toric IOLs may provide additional 
refractive improvements [18]. Ray tracing mod-
els can also be employed with these measure-
ments to improve the postoperative refractive 
outcomes of toric IOLs [3]. ANTERION offers 
various approaches to IOL power calculation in 
an attempt to provide an interface that can adapt 
to new developments as they become available. 
Within its IOL power calculation section, for 

example, ANTERION provides an interface to 
the OKULIX IOL ray tracing application. The 
OKULIX prediction utilizes both anterior and 
posterior corneal measurements and considers 
ACD and LT as important variables when calcu-
lating IOL power. Recent studies have suggested 
that OKULIX, populated with ANTERION data, 
is capable of providing surgical outcomes at a 
high level [19].

It should be noted that the high-resolution 
SS-OCT images from ANTERION provide the 
basis for accurate biometric measurements while 
aiding in the visualization of the anterior segment 
(including the crystalline lens). The images can 
be used to confirm the postoperative IOL loca-
tion, including posterior chamber phakic lenses. 
Furthermore, visualizing and documenting cata-
racts with SS-OCT has been deemed a useful 
approach to identify those eyes symptomatic of 
having haze, glare, or haloes. Surgeons perform-
ing anterior cortical cataract cases may find this 
additional information particularly relevant [3].

The combination of ANTERION’s multiple 
tools and apps offers clinicians and surgeons a 
precise evaluation of the patient’s individual eye 
geometry and a dedicated tool for complex IOL 
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Fig. 22.5  ANTERION Cataract App: OU toric IOL calculator accounting for corneal astigmatism, incision location, 
and surgical-induced astigmatism

calculations. Numerous studies (detailed below) 
have further confirmed the precision of 
ANTERION and its agreement to established 
devices.

�Study Results

Various studies have reported on the repeatability 
of ANTERION in both healthy eyes and in eyes 
undergoing cataract surgery (see Table 22.3). The 
repeatability of a device to provide precise mea-
surements cannot be overlooked.

Several authors have evaluated the 
ANTERION in healthy eyes. Montés-Micó et al. 
[22] measured 69 Caucasian eyes for corneal 
diameter (CD), angle-to-angle (ATA), spur-to-

spur (STS), and lens vault distances. Eyes were 
measured five times with both horizontal and ver-
tical meridians. Repeatability was good for the 
variables evaluated. Within-subject standard 
deviation (Sw) values were low and ranged from 
0.01 to 0.07. Coefficient of repeatability (CoR) 
values showed a similar pattern being larger for 
those metrics measuring angles. Coefficient of 
variation (CoV) values were reported as very 
small for CD, ATA, and STS distances (0.16–
0.57%). Intraclass correlation coefficient (ICC) 
values for all parameters analyzed were >0.97. 
An ICC  <  0.75 indicates a poor correlation, 
whereas an ICC > 0.90 indicates a high correla-
tion between the measurements obtained [25]. 
The study found no statistically significant differ-
ence in any of the repeated measurements. While 
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Table 22.3  Repeatability of ANTERION measurements across selected studies 

ANTERION 
measurements

Shetty et al. [20]
Schiano-Lomoriello 
et al. [21]

Montés-Micó et al. [22]
Tañá-Rivero et al. [23]
Ruiz-Mesa et al. [24]

Sw CoV % ICC Sw
CoV 
% ICC Sw

CoV 
% ICC

Keratometry SimK 
(D)

0.104 ± 0.094 0.252 0.9967 0.11 0.26 0.998 0.071 0.16 0.999 
[23]

Kmin 
(D)

0.134 ± 0.157 0.307 0.9947 – – – – – –

Kmax 
(D)

0.114 ± 0.093 0.258 0.9976 – – – – – –

TCP 
(D)

– – – 0.16 0.36 0.996 0.081 0.19 0.999 
[24]

Biometry AL 
(mm)

0.015 ± 0.059 0.058 0.9984 0.01 0.04 1.000 0.004 0.02 1.000 
[24]

AQD 
(mm)

0.004 ± 0.004 0.135 0.9999 0.10 3.48 0.987 0.051 1.78 0.999 
[24]

CD 
(mm)

0.051 ± 0.092 0.386 0.9839 – – – 0.01 0.16 1.000 
[22]

LT 
(mm)

0.007 ± 0.012 0.156 0.9995 0.01 0.33 0.977 0.049 1.21 0.999 
[24]

CCT 
(μm)

1.418 ± 1.647 0.311 0.9952 3.89 0.72 0.996 0.688 0.13 1.000 
[24]

Sw within-subject standard deviation; CoR coefficient of repeatability; CoV coefficient of variation; ICC intraclass cor-
relation coefficient; SimK simulated keratometry; Kmin flat axis keratometry; Kmax steep axis keratometry; TCP total 
corneal power; AL axial length; AQD aqueous depth; CD corneal diameter; LT lens thickness; CCT central corneal 
thickness (in μm)

the authors did find lens vault distance about 10% 
compared to CD, ATA, or STS distances about 
0.5% (CoV), indicating these measurements 
were more variable, the values were clinically 
negligible.

Tañá-Rivero et  al. [23] prospectively evalu-
ated 74 phakic eyes (74 patients) and considered 
average, steep and flat keratometry (K), astigma-
tism for anterior, posterior, and total at 3  mm, 
average K and astigmatism at 6 mm, anterior and 
posterior eccentricity, higher order and spherical 
aberration, and anterior and posterior best fit 
sphere (BFS) at 8 mm. All eyes had five consecu-
tive measurements taken over the course of the 
same session. Subjects in this study had a base-
line mean spherical equivalent of −0.43 ± 1.43 D 
(range, 1.50 to −4.50 D). Sw values were <0.09, 
varying from 0.035 (posterior average K at 6 mm) 
to 0.0878 (anterior flat K at 3 mm). CoV values 
were also low and were similar among most 
parameters (from 0.08% to 0.21%), except for 
anterior, posterior, and total astigmatism (from 
2.25% to 8.46%). The study concluded that cor-

neal measurements with ANTERION are highly 
repeatable and, in some cases, superior to other 
devices.

Ruiz-Mesa et al. [24] prospectively evaluated 
74 healthy eyes, analyzing corneal thickness 
(central and at 2, 4, and 6 mm diameters), AQD, 
LT, anterior chamber volume (ACV), AL, and 
pupil (diameter and position) in five consecutive 
measurements taken during one visit. In this 
evaluation, there were no statistically significant 
differences between repeated measurements 
(P  >  0.05). The mean difference for corneal 
thickness was between −0.08 and 0.28 μm. For 
AQD and LT, the difference was 0.004 
and −0.004  mm, respectively. The mean ACV 
difference was −0.03 mm3, and the mean AL dif-
ference was 0.001 mm. Pupil diameter and posi-
tion mean differences ranged between −0.008 
and 0.009 mm. Overall, most measurements had 
a Sw < 1 and a CoR < 2 in their respective units, 
and an ICC  >  0.92, again indicating good 
repeatability for different ocular biometric 
measurements.

J. Schröpfer et al.
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Table 22.4  Comparison between ANTERION and other optical biometers

Schiano-Lomoriello et al. 
[21] Fișuș et al. [26] Shetty et al. [20]

ANTERION
IOLMaster 500

ANTERION
IOLMaster 700

ANTERION
Lenstar LS 900
IOLMaster 700

95% LoA ICC 95% LoA MAD ICC
Keratometry SimK −0.68 to +0.70 

D
0.987 – – 0.994

Kmin – – −0.12 to 
+0.07 mm

0.04 mm 0.993

Kmax – – −0.14 to 
+0.10 mm

0.04 mm 0.993

Biometry AL (mm) −0.06 to +0.05 1.000 −0.04 to +0.06 0.02 0.997
ACD (mm) −0.50 to +0.57 0.888 −0.16 to +0.01 0.07 0.996
LT (mm) – – −0.17 to +0.05 0.07 0.992
CD (mm) – – – – 0.889
CCT (μm) – – −6.10 to +17.42 6.47 0.995

LoA limits of agreement; ICC intraclass correlation coefficient; MAD mean absolute difference; SimK simulated kera-
tometry; Kmin flat axis keratometry; Kmax steep axis keratometry; AL axial length; ACD anterior chamber depth; LT 
lens thickness; CD corneal diameter; CCT central corneal thickness (in μm)

There are several studies to date that com-
pared ANTERION to other biometers (see 
Table 22.4).

Schiano-Lomoriello et  al. [21] assessed the 
repeatability of the ANTERION Cataract App to 
a Placido-disk corneal topography device (MS-
39), using the IOLMaster 500 as the control in 96 
healthy eyes (96 patients). Parameters analyzed 
included SimK average, keratometric astigma-
tism, posterior keratometry average, total corneal 
power (TCP), TCP astigmatism, central corneal 
thickness (CCT), corneal diameter, AQD, LT, and 
AL.  Images were acquired three times for both 
the ANTERION and MS-39, and once for the 
IOLMaster 500 (or until a good quality measure-
ment could be acquired). In this analysis, ICC 
was >0.98 for all variables except astigmatism 
(0.963) and all measurements (excluding astig-
matism) showed a CoV < 1%. Repeatability 
improved significantly when only eyes with 
astigmatism >1.0 D were considered. This is a 
key point as keratometric astigmatism measure-
ments are used to calculate toric IOLs that are 
usually not implanted in patients with low astig-
matism. Importantly, it is noted that the only sig-
nificant difference between measurements with 
the ANTERION and the IOLMaster 500 was in 
corneal diameter. These results add to findings 

that the ANTERION has high repeatability and 
are among the first to suggest the device also has 
interchangeability.

Shetty et al. [20] compared the repeatability of 
the ANTERION to the Lenstar LS 900 and the 
IOLMaster 700 to determine impact on predicted 
IOL power calculations. This study evaluated 
127 eyes (76 patients) with established cataract. 
Repeatability of all measurements for a given 
device were excellent (ICC > 0.9, low CoV and 
Sw). The agreement of parameters between the 
biometers was very good (ranging from 0.93 to 
0.99). The predicted IOL power differed statisti-
cally between the devices (P < 0.05), but the dif-
ference was clinically insignificant between the 
three biometers (ICC > 0.99 for repeat calcula-
tion of IOL power). The best agreement between 
the biometers was obtained for AL and least for 
CD. Shetty et al. further found all scans had good 
penetration through the lens  – even in cases of 
mature cataracts. The authors concluded that cat-
aract surgery outcomes using ANTERION would 
be comparable to other commonly used biome-
ters, even though other devices use different 
wavelengths for AL, different designs for kera-
tometry measurements, and have different axial 
resolutions.

22  ANTERION Swept-Source OCT Biometer
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Fișuș et al. [26] evaluated 389 cataractous eyes 
(209 subjects) that underwent measurements (kera-
tometry, CCT, ACD, LT, and AL) on the same day 
with both the ANTERION and the IOLMaster 700. 
Overall, the study found good agreement, with a 
minor offset for ACD and LT measurements. 
However, this group recommended that these two 
devices could not be used interchangeably, even 
although these key parameter differences were 
small. The mean absolute difference between the 
keratometry data of the two devices was 
0.04 ± 0.05 mm (7.80 ± 0.26 mm for the IOLMaster 
700 and 7.82  ±  0.26  mm for the ANTERION; 
P  <  0.0001) for the steep meridian keratometry 
readings and 0.04 ± 0.04 mm (7.63 ± 0.26 mm and 
7.65 ± 0.25 mm; P < 0.0001) for the flat meridian 
keratometry readings. For ACD and LT, the mean 
absolute difference was 0.07  ±  0.04  mm and 
0.07 ± 0.04 mm. The mean absolute difference for 
AL was 0.02 ± 0.03 mm (23.55 ± 1.18 mm for the 
IOLMaster 700 and 23.54  ±  1.18  mm for the 
ANTERION; P < 0.0001). The mean difference in 
AL found in the Fisus study (0.01 mm) correlates 
to about 0.03 D refraction error, which is not con-
sidered clinically relevant.

Table 22.4 summarizes the findings of 
Schiano-Lomoriello et al. [21], Shetty et al. [20], 
and Fișuș et al. [26], who compared ANTERION 
to other optical biometers. It indicates the agree-
ment between the respective devices for biomet-
ric measurements and keratometry data.

Collectively, these studies confirm that 
ANTERION measurements show a high repeat-
ability and a good agreement with those acquired 
by established devices. Future studies and publi-
cations that incorporate the ANTERION will 
allow for direct comparison of outcomes.

�Summary

SS-OCT technology combined with a longer 
wavelength light source provides a strong basis 
for high-resolution anterior segment imaging, 
optical biometry, and other anterior segment 
measurements. It is possible that this combina-
tion will replace previous technologies and, in 
the future, further improvements to IOL power 

prediction and new application areas that enhance 
diagnostics and support clinical decision-making 
will emerge and evolve. The SS-OCT device 
ANTERION will help streamline cataract and 
refractive surgery and can also assist in the man-
agement of corneal diseases and glaucoma. This 
latest technology provides high-resolution 
images, precise biometric measurements, and 
comprehensive corneal data that can be used to 
augment refractive cataract surgery and populate 
IOL power calculations. Furthermore, it may 
prove particularly helpful in the selection of toric 
and multifocal IOLs and in assessing eyes with 
previous laser vision correction treatments. 
ANTERION presents an all-in-one solution 
which can substantially improve the workflows 
in busy practices and clinics by reducing the need 
for multiple devices. The examinations and cal-
culations are performed at high speed and with a 
small footprint, thus facilitating improvements to 
efficiency and logistics.
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