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't starts with precision toric measurements
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Surgical precision

Real world results

Refractive Outcomes - 1 Mo. Post-Op

% of Patients < 0.50 D of Absolute Refraction

100% /

o

60% -

% of Patients < 0.50D

40% ¥
Theoretical Best’ ORA System? CALLISTO eye?

Swipe this way for more content >

Preliminary data suggests the ZEISS Cataract Suite with
CALLISTO eye provides better outcomes than the theoretical
pest without intraoperative assistance' and comparable
refractive outcomes as intraoperative aberrometry.4-

"http://www.doctor-hill.com/IOLmain
2 http://http://getorasystem.com/ora-data/
3 Preliminary data from Jonathan Solomon, M.D., Solomon Eye Associates (Bowie, MD),n =15

We make it visible,



Surgical precision

Real world results

Prediction Error - 1 Mo. Post-Op

% of Patients Within x D of the Intended Refraction
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m ORA® B ORA with VerifEye? ® CALLISTO eye
n=6,801, MAVPE: 0.320D + 0.28D n=202, MAVPE: 0.29D % 0.200 n=15, MAVPE: 0.29D £ (.23D

< Swipe this way for more content >

Preliminary data suggests the ZEISS Cataract Suite with
CALLISTO eye provides comparable refractive outcomes
and predictive as intraoperative aberrometry.+>

2 http://http://getorasystem.com/ora-data/
3 Preliminary data from Jonathan Solomon, M.D., Solomon Eye Associates (Bowie, MD),n =15
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Surgical precision

Real world results

Average Error in Toric IOL Alighment

ZEISS Cataract Suite vs. Without Intraoperative Assistance

With ZEISS Cataract Suite Without Intraoperative Assistance
Within 2.88°+2.76 from Within 5.94°+10.67
ideal target axis‘_f from ideal target axis’

Swipe this way for more content

Preliminary data suggests the ZEISS Cataract Suite with CALLISTO
eye provides more accurate and precise alignment of toric IOLs
than without intraoperative assistance.’

" Lackerbauer, C. Modern Solutions for Refractive Cataract Surgery: CALLISTO eye.
Cataract & Refractive Surgery Today. February 2013;20-27.

We make it visible,



|OLMaster® 500

The IOLMaster and determining

toric IOL Power

Mark A. Bullimore, MCOptom, PhD, FAAO

IOLMaster® 500

Find out why the IOLMaster is an excellent
choice for toric lens calculations

& NCBI Resources [¥] HowTo

- ‘
|
| s |_ o
\

Abstract Determining Cylindrical IOL Power .

Purpose: The power and axis of corneal astigmatism play an While only the mean corneal power is of significance in the PUblmea-j’.[“-' | PubMed :_Ii |

important role in the implantation of toric IOLs. For toric IOL I0L power calculation of spherical IOLs, the power and axis U@:ﬂﬁ';ﬂg;‘ﬁf‘* Advanced . Help
calculation, preference among US surgeons is divided almost of the corneal astigmatism plays an additional important

evenly among the IOLMaster, manual keratometry, and corneal role in the implantation of toric I0Ls. As such, surgeons are Display Settings: Abstract Send to:

topography. using automated keratometry more frequently than ever for =

Methods: An extensive literature search was conducted using the calculation of toric IOL power. As summarized in Table J Cataract Refract Surg. 2013 Oct;38(10):1550-60. doi; 10.1016/j jers 2013.03.034. Epub 2013 Jul 18, l':l.lll :eixt |II‘IKS.{

P.ubMed and the ‘.S‘ Web of Science to identify papers published 1, evidence for this trend is provided by the 2010 Survey of Agreement Betwean d partial coherence Interfaromater and 2 manual keratometers.

since 2006 reporting outcomes of toric IOL implantation. ASCRS members, which reports that 32% of surgeons use

Results: A total of 28 papers were identified. Of these papers, the IOLMaster as their preferred method of keratometry for Bullimore MA', Buehren T, Bissmann W. )

17 used the IOLMaster exclusively. The mean reported reduction toric IOL calculations (www.analeyz.com). Around half of + Author information Save items g
in astigmatism for studies using the IOLMaster to measure the ESCRS surgeons state the IOLMaster is their preferred method. Add to Favorites -

cornea was 74% compared with 72% in studies using other Abstract . . . . . L . . . ]

methods. While spherical 10L power calculations are generaly performed PURPOSE: To establish repeatability and validity of a partial coherence interferometry (PCI) device in patients with astigmatism.

Conclusions: The IOLMaster has been used extensively in peer- on ultrasound or optical biometry devices such as the SETTING: Industry and university. Related citations in PubMed =

reviewed, published studies of toric IOLs. The reported clinical
outcomes for the IOLMaster exceed, or are at least as good as,
those using manual or automated keratometry.

Determining Spherical IOL Power

Before the introduction of biometry using partial coherence
interferometry (PCl), ultrasound measurements were considered
the gold standard for axial length and anterior chamber depth
measurement.' In 2000, the PCl-based IOLMaster optical
biometer was introduced.?* With this device, the measurement

I0LMaster 500 using standard formulas, for toric IOL calculation
manufacturers indicate the use of their own toric IOL calculation
methodology, usually in the form of an online toric lens
calculator. In the US, the most frequently used calculators are
the AcrySof Toric IOL Web Based Calculators (reference http://
www.acrysoftoriccalculator.com/). In contrast to spherical IOL
power calculation, these calculators are concerned with the
astigmatic component (i.e. cylinder and axis) of the 0L power
only and rely on the surgeon’s preferred standard formula

for the spherical equivalent component of the toric IOL. It is

DESIGN: Observational studies.

Comparison of refractive outcomes using five
METHODS: A prospective study determined the agreement between the IOLMaster 500 PCI device and the Marce 1-position manual keratometer fer  dayices for tt [Clin Experiment Ophthalmol. 2012]

measurement of mean comeal power, astigmatic power, and axis. Interinstrument and interoperator reproducibility was also assessed. A
retrospective study determined the agreement between the PCI device and the Javal 2-position manual keratometer. Repeatability was also
assessed. The 95% limits of agreement (LoA) were determined for all comparisons.

RESULTS: Comparing the PCI device and the 1-position manual keratometer, the axis was within 5 degrees in 72.1% of eyes; the cylinder power

Comparison of automated and partial coherence
keratometry and resulting [Optom Vis Sei. 2013]

Comparison of comeal powers obtained from 4

differed by 0.18 diopter (D) (5% LoA, +0.45 D) and the mean power by 0.33 D (95% LoA, £0.25 D). Comparing the PCI device and the 2-position cftorant devioes: [Am: J Conneirol, 2000]
manual keratometer, the axis was within 5 degrees in 77.1% of eyes. The mean difference in cylinder power between the 2 instruments was close to  Keratometry with five different techniques: a
zero (95% LoA, +0.37 D); however, the mean power differed by 0.34 D (95% LoA, £0.25 D). The repeatability of the PCI device was better than that  study of device repeatabili [Int Ophthalmol. 2014]

of both manual keratometers.

Agreement between Pentacam and I0L master

process was not only fast, but the non-contact method reduced  plausible that the first choice of most surgeons for calculation CONCLUSIONS: Agreement batween the PCI device and the 2-position manual keratometer for measures of comeal astigmatism and axis was in patients undergoing toric [J Refract Surg. 2013]
the risk of infection and increased patient comfort during of I0L spherical power (P-IOL) of their toric IOL is the IOLMaster excellent. The 1-position manual keratormeter gave slightly lower estimates of comeal astigmatism, although the agreement for axis was excellent. Biaraviss
measurements. Initial reports suggested that the I0LMaster given its wide range of formula options and comprehensive Thus, the PCI device is an appropriate cheice for the calculation of toric intraccular lenses.
had the same accuracy as immersion ultrasound systems. set of optimized lens constants. This is also supported by the FINANCIAL DISCLOSURE: Dr. Bullimore is a consultant to Carl Zeiss Meditec AG and Alcon Surgical, Inc. Drs. Buehren and Bissmann are Seedlhy
Subsequently, refractive outcomes using the I0LMaster have 2010 ASCRS survey that shows that 71% of surgeons use the employees of Carl Zeiss Meditec AG.

been shown to be consistently superior to those based on IOLMaster as the preferred method of keratometry for spherical Copyright © 2013 ASCRS and ESCRS. Published by Elsevier Inc. Al rights reserved. Related Inf il %
ultrasound, either immersion or applanation.>® The IOLMaster 10L power calculation. (www.analeyz.com). Biated fahonmation.

has now been in use for over a decade and achieves PMID: 23876843 [PubMed - in process] Related Citations

measurements for axial length, anterior chamber depth and MedGen

corneal curvature with high precision and good resolution.? * 9 10 LinkOut - more resources ¥

Consequently, measurement devices based on PCl with Recent Activity =
integrated keratometry are being used exclusively by many PubMed Commons PubMed Commons home Turn OFf Clear

ophthalmologists to retrieve axial length and keratometry values
and to calculate IOL power."" Indeed, the 2010 Survey of ASCRS
members, reports that 81% of surgeons use the IOLMaster

as their preferred method of axial length measurement for

I0L calculations (www.analeyz.com).
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IOLMaster 500 and Integration of the s-L Formula in

Holladay 2 Formula for IOL Calculations I0L Calculations for Post-Refractive Patients
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launched as a novel approach to obtaining
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as part of 2
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Modern cataract surgery has evolved significantly i terms of
salety and accuracy of the procedure. Today's surgeon has an
aray of tools that can be applied before, during and atte sur
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Find out why CALLISTO eye enables
you to more precisely align toric IOLs
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fectly with the comneal limbus, This i especially important
for patients with lightly colored irides, which sometimes
make the interface between the sclera and the limbus dif-
ficult to discern. Once the user verifies that allfive measure-
ments are correct, the instrument generates a mean value,
unless one or more of the measurements has been dese-
lected. Again, newer-generation formulas incorporate hori-
tal comneal diameters into the calculation process, and
this information is also used to estimate the size of back-up
anterior chamber I0Ls, making accuracy very important.

Warren E. Hill, MD, s in private practice at East Valley
Ophthalmology in Mesa, Arizona. Dr. Hill may be reached
at (480) 981-6130; hill@doctor-hill.com.
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Modern Solutions for
Refractive Cataract Surgery:
Callisto eye

By Carlo Lackerbauer, MD
‘According to recent studies" up to one-third of cata-
ract patients with astigmatic refractive errors could benefit

from the implantation of a toric IOL. The use of optical

CATARACT SURGERY BONUS FEATURE

Figure 1. The Rhexis Assistant helps the surgeon achieve the
desired capsulorrhexis size and shape.

Figure 2. The Z Align feature assists with toric IOL alignment.

department for more than 2 years. Based on our experi-
ence,itis learn and that

biometry, a surgical techy dan 0L
with rotationally stable geometry are mandatory in toric
10L surgery, and all are commonly used today. One of the
main reasons that the use of toric IOLs in cataract surgery.
is limited, however, s the difficulty of accomplishing perfect
1oL ‘This prob-

increases the accuracy of our daily cataract surgeries, espe-
cially when we are implanting toric [OLs. We have found
that during surgery the system is stable and tolerant of
magnification activities of the microscope, light changes,
and surgicalinstrument interactions.

lem s well known and in :
Callsto eye (Carl Zeiss Meditec)—a novel intraoperative
eye-tracking device designed to integrate with the OPMI
Lumera 700 microscope (Carl Zeiss Meditec)—is a useful
and safe assistance system to increase the accuracy of toric
10L positioning, All data including the toric axis of the lens
to d figured in the Callisto ey
gery, optimizing the i rkflow.
When the patient arrives in the operating room, the refer-
ence axisis detected automatically based on two markers,
at0° and 180", which were previously marked while the

sionr red nasition With the heln of th

y d | conducted a ive study
including 62 eyes. The Callisto eye system was used in 45
eyes, and the standard marking method was used in 17
eyes. We observed improved toric IOL alignment with the
use of the intraoperative eye-tracking device. The precision
of the IOL alignment to the toric axis, measured 1 day post-
operatively, showed the following results: Callisto eye, 2.88°
+2.76;standard marking method, 5.94° +1067 (P=076;
Mann-Whitney U test, P<.05).

The next step in the development of this system will
be a data-based picture, generated from the IOLMaster
(Carl Zoiss Meddira) shar includes 2 hisheresalurion di

reasing Accu
|IOL Implar

racy of
tation

COVER STORY

Complications
of the CCC

One of the easiest ways to avoid difficulty is to completely fill the
anterior chamber with an OVD.

BY OLIVER FINDL, MD, MBA

reating a continuous curvilinear capsulorrhexis

(CCO) s perhaps the most crucial—and the

most delicate—step of cataract surgery. The

CCCis typically completed safely and appro-
priately; however, when a complication arises, a well-
planned approach can avoid further harm to the eye.
This article reviews several common complications of the
CCC and suggests plans for their resolution.

ECCENTRIC RHEXIS AND RADIAL TEARS
Rhexis moving out. A rhexis traveling toward the
periphery of the anterior capsule is dangerously close

TAKE-HOME MESSAGE

- Ahes traveing toward the periphery of the anterior
capsule can be saved but the resiing CCC may not overlap
with the opric of he lOL.

- Ractal tears are often the rest of oo much pressure
applied to the woundip.

- Ifa adial tear oceurs during phaco, avoid extension by
placing minimal sress on the capstle.

Posteror capsular opacification can result f there s no
overlap of the opic nd the rheis.

to causing a radial tear. T}
ally be saved with a simple maneuver (see Rescuing @
Capsulorrhexis Tear-Out); however, chances are that the
resulting CCC may not overlap with the IOL's opic. If
the rhexis cannot be completed, this may be a precur-
sor for posterior capsular rupture, especially in patients
with an intumescent cataract.

Using a highly cohesive ophthalmic viscosurgical
device (OVD) to fill the anterior chamber and flatten
the anterior capsule, along with relieving some of the
intracapsular pressure by aspirating liquefied cortical
material after opening the capsule, usually counteracts
the centrifugal vector and makes a tear-out less likely.

Radial tear. Radial tears during CCC usually occur
because pressure is applied to the wound lip, allowing
t00 much OVD to flow out of the eye and causing the
anterior chamber to shallow. Once this occurs, the
vector force of the tear shifts toward the periphery

technique, using a needle to create small cuts in the
capsule. The drawback to a can-opener capsulotomy
is that, with the possibility of several radial tears
extending into the periphery, postoperative visual
results can be poor.

A radial tear can also occur during phacoemulsifica-
tion, when a sharp instrument or a vibrating phaco
tip touches the edge of the capsulorrhexis. It may still
be safe to complete phacoemulsification, but minimal
stress should be applied to the capsule to avoid exten-
sion of the tear onto the posterior capsule. The use of
slow, controlled movements to chop or divide the lens
can avoid the extension of the capsulorrhexis into the
periphery. When | feel that there is a lot of stress being
exerted on a radial tear, | may create one or two relax-
ing incisions in the anterior capsule at other positions
to reduce the strain on the existing tear.

More Precise Rhexis
Size With CALLISTO eye

CALLISTO eye®

Request the Cataract
Suite Brochure

Tap video to play

Dr. Richard Davidson
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Find out why CALLISTO eye enables
you to more precisely align toric IOLs
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fectly with the comneal limbus, This i especially important
for patients with lightly colored irides, which sometimes
make the interface between the sclera and the limbus dif-
ficult to discern. Once the user verifies that allfive measure-
ments are correct, the instrument generates a mean value,
unless one or more of the measurements has been dese-
lected. Again, newer-generation formulas incorporate hori-
zontal comeal diameters into the calculation process, and
this information is also used to estimate the size of back-up
anterior chamber I0Ls, making accuracy very important.

Warren E. Hill, MD, s in private practice at East Valley
Ophthalmology in Mesa, Arizona. Dr. Hill may be reached
at (480) 981-6130; hill@doctor-hill.com.
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Modern Solutions for
Refractive Cataract Surgery:
Callisto eye

By Carlo Lackerbauer, MD
‘According to recent studies up to one-third of cata-
ract patients with astigmatic refractive errors could benefit

from the implantation of a toric IOL. The use of optical

CATARACT SURGERY BONUS FEATURE
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Figure 1. The Rhexis Assistant helps the surgeon achieve the
desired capsulorrhexis size and shape.

Figure 2. The Z Align feature assists with toric IOL alignment.

department for more than 2 years. Based on our experi-

biometry, a surgical techy dan 0L
with rotationally stable geometry are mandatory in toric
10L surgery, and all are commonly used today. One of the
main reasons that the use of toric IOLs in cataract surgery.
is limited, however, s the difficulty of accomplishing perfect
10L alignment using standard marking methods. This prob-

ence,itis learn and that
increases the accuracy of our daily cataract surgeries, espe-
cially when we are implanting toric [OLs. We have found
that during surgery the system is stable and tolerant of
magnification activities of the microscope, light changes,
and surgicalinstrument interactions.

lem s well known and in :
Callsto eye (Carl Zeiss Meditec)—a novel intraoperative
eye-tracking device designed to integrate with the OPMI
Lumera 700 microscope (Carl Zeiss Meditec)—is a useful
and safe assistance system to increase the accuracy of toric
10L positioning, All data including the toric axis of the lens
to beimplanted figured in the Callisto ey
b gery, optimizing the i rkflow.
When the patient arrives in the operating room, the refer-
ence axisis detected automatically based on two markers,
at0° and 180", which were previously marked while the

sionr red nasition With the heln of th

d | conducted a ive study

including 62 eyes. The Callisto eye system was used in 45
eyes, and the standard marking method was used in 17
eyes. We observed improved toric IOL alignment with the
use of the intraoperative eye-tracking device. The precision
of the IOL alignment to the toric axis, measured 1 day post-
operatively, showed the following results: Callisto eye, 2.88°
+2.76; standard marking method, 5.94° £10.67 (P=.076;
Mann-Whitney U test, P<.05).

The next step in the development of this system will
be a data-based picture, generated from the IOLMaster
(Carl Zoiss Meddira) shar includes 2 hisheresalurion di
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Complications
of the CCC

One of the easiest ways to avoid difficulty is to completely fill the
anterior chamber with an OVD.

BY OLIVER FINDL, MD, MBA

reating a continuous curvilinear capsulorrhexis

(CCO) s perhaps the most crucial—and the

most delicate—step of cataract surgery. The

CCCis typically completed safely and appro-
priately; however, when a complication arises, a well-
planned approach can avoid further harm to the eye.
This article reviews several common complications of the
CCC and suggests plans for their resolution.

ECCENTRIC RHEXIS AND RADIAL TEARS
Rhexis moving out. A rhexis traveling toward the
periphery of the anterior capsule is dangerously close

TAKE-HOME MESSAGE

- Ahes traveing toward the periphery of the anterior
capsule can be saved but the resiing CCC may not overlap
with the opric of he lOL.

- Ractal tears are often the rest of oo much pressure
applied to the woundip.

- Ifa adial tear oceurs during phaco, avoid extension by
placing minimal sress on the capstle.

Posteror capsular opacification can result f there s no
overlap of the opic nd the rheis.

to causing a radial tear. T}
ally be saved with a simple maneuver (see Rescuing @
Capsulorrhexis Tear-Out); however, chances are that the
resulting CCC may not overlap with the IOL's opic. If
the rhexis cannot be completed, this may be a precur-
sor for posterior capsular rupture, especially in patients
with an intumescent cataract.

Using a highly cohesive ophthalmic viscosurgical
device (OVD) to fill the anterior chamber and flatten
the anterior capsule, along with relieving some of the
intracapsular pressure by aspirating liquefied cortical
material after opening the capsule, usually counteracts
the centrifugal vector and makes a tear-out less likely.

Radial tear. Radial tears during CCC usually occur
because pressure is applied to the wound lip, allowing
t00 much OVD to flow out of the eye and causing the
anterior chamber to shallow. Once this occurs, the
vector force of the tear shifts toward the periphery

technique, using a needle to create small cuts in the
capsule. The drawback to a can-opener capsulotomy
is that, with the possibility of several radial tears
extending into the periphery, postoperative visual
results can be poor.

A radial tear can also occur during phacoemulsifica-
tion, when a sharp instrument or a vibrating phaco
tip touches the edge of the capsulorrhexis. It may still
be safe to complete phacoemulsification, but minimal
stress should be applied to the capsule to avoid exten-
sion of the tear onto the posterior capsule. The use of
slow, controlled movements to chop or divide the lens
can avoid the extension of the capsulorrhexis into the
periphery. When | feel that there is a lot of stress being
exerted on a radial tear, | may create one or two relax-
ing incisions in the anterior capsule at other positions
to reduce the strain on the existing tear.

More Precise Rhexis
Size With CALLISTO eye

CALLISTO eye®

Request the Cataract
Suite Brochure

Hear how the ZEISS Cataract Suite helps Dr. Oliver Findl meet
the high expectations of today’s cataract surgery patients.
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Find out why the OPMI Lumera
s the microscope preterred by surgeons
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Device aids intraocular visualization
Surgical microscope found to reduce complications during cataract Right m] croscﬂpe needed for demaﬂding
BLFGSrY s urgery

51 a6

ImprOVi ng the Red =. Chenyl Gury .-.-ﬂ 5 o Physicians should be aware of compelling technological differences among
. LQ-:?« KY—A propristany sum mitacops (OFML Lumsl‘:.-garl Tuiss Maditec) allows 4mmniml af microscopes, with implications for newer surgeries.
the ex ta provide Lnsom intraccuter visunliz=ion ta improve the sase and safzty of catarct
Reflex and Surgical L e —— T S |
L3
Outcomes With the

Lumera Microscope

Options for customizing illumination help optimize visualization

CATARACT SURGERY FOCUS ON MICROSCOPES

“Operating with the micrescope o make routing surgery mare enjovabie i
and efficiant and challenging cases easler, while decreasing the risk of
compheations,” his said.

Viz A. Loowan, MD. PO

Tha ophthalmic microscopa (s the most essantial plece of aguipmant for

Ewppar for Dr. WOM2's parceactve was based on a rInapoctive Sudy conductad &1 T Intrascular surgary. Saving expenses by selecting an infarior microscape will
Lexnglan VA Medical Centar in collsbarzion with John Gullet, MD, resident, department o z ¥
of aphthaimology, Winiversty of Kantcky, Lexingtor, Tha. shidy invesigatad mise ot create long-term problems given the trend toward ever smaller, minimally

witreous loss in pbients Lredergaing catamet surgery betare and afier the acquistion of e Invasive procedures. However, many ophthalmologists are unfamiliar with

at all stages of the cataract procedure. i 5
i the differences between microscopes, light sources and accessones,

_

Gary Waorir, WL al . " : "
BY DAVID F. CHANG, MD inl 3 7 Tha stucy was vndanakan based on an anecdotal Imprassion hat .nnlwus lass I casas Impressive markeling may lead to confusion regarding the real-world
periomed by ophEIrnoiogy aner wag ingtalled in the operalryg " " -
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