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EDITORIAL

ur main article will highlight one of clinical measurements of optical vision
the main problems in cataract surgery quality with the OQAS (Optical Quality
which is its postoperative refractive outcome Analysis System) in daily clinical practice.
in‘uenced by Biometric and IOL power
calculation. However, this new edition of 2the - We will express one of our main concerns:
Ophthalmographe® introduces the new brand SAFETY.
CROMA.
- And lastly | would like to announce the
- Professor Oliver Findl will present a launch of our new OVD product range:
comparison between the IOL master's EYEFILL". Our sales team is looking
performances and the conventional A-scan forward to presenting it to you during
ultrasound and manual keratometry. upcoming national and international
congresses.
- Dr. Philippe Sourdille will then continue
with an Eye-Bank eye's study conducted at | hope you will enjoy reading this 29th
the University of Utah showing signi®cant edition of the Ophthalmographe.
and individual variation of crystalline lenses
and capsular bags diameter before and after Gerhard Prinz
IOL implantation.

- The third article written by Dr. Damien
Gatinel con®rms the need of the objective
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You want to share your clinical experience?
You want to reach a broad audience?
Please fell free to contact us at ophthalmographe@croma.at

You write, we publish.
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BIOM ETRY AND IOL
POW ER CALCULATION

the main problems in modern cataract surgery

With modern cataract surgery the except that OCT uses laser light and does
clinical outcomes concerning safety not require direct contact with the eye. It
and best corrected visual acuity are excellent measures echo delay and intensity of infrared
and probably among the best of all medical light re ected back from internal tissue
procedures. With the recent developments interfaces rather than using acoustic waves.
in cataract surgery, we see an increaseOCT is based on an optical measurement
in the patients demand for a near-to- technique known as partial coherence inter-
perfect outcome after surgery, especially in ferometry (see ®gure 1). i
Oliver Findl, MD

patients undergoing refractive lens exchange/ ~
for refractive surgery, and with newer sw[:] Dual Bearn | MBA M°°_r®|e'd5
intraocular  lens  (IOL)  technologies Messresen i 2 o " . (E:)I’; gg;ﬂ'ta
such as multifocal, aspheric, toric and | —l}- 3 '_{/_ oA /_ - @ London EC1V 2PL
accommodating I0Ls. In all these cases, G - United Kingdom
refractive outcome close to emmetropia is o oliver@®ndl.at
of critical importance for_ success and good o ﬁ%‘“ﬁ‘. ez TS The author has
visual function for the patients. R 201 Gk, no proprietary or
§ ®nancial interest

. . P“D o ; in any of the

Refractive outcome: ®gure 1 Bm‘s OT ‘ products described.
. . J 1l

contributing factors \ /
The most critical step to attain the desired The ®rst medical application of this

refractive outcome after cataract surgery technique for biometry of the eye was
is the precise preoperative measurement ofdescribed by Fercher et al. in 19862 A
axial lengtht. Until recently, this biometric special version of this interferometric

measurement was performed with ultrasound technique, called dual beam partial
A-scan technique (US). Past studies based oncoherence interferometry, has  been
preoperative and postoperative US biometry introduced for  performing  “optical

demonstrated, that 54 % of the error in
predicted refraction after implantation of an
intraocular lens (IOL) is attributed to axial

biometry. Several studies showed that the
precision and resolution of optical biometry
are about 10 times better than that of

length measurement errors, 8 % to corneal
power measurement errors, and 38 % to
errors in the estimation of the postoperative

applanation US % 4 One reason is the mis
match of the beam axis and the visual axis
during ultrasound measurements, resulting

anterior chamber depth (ACD). A in an incorrect axial length measurement.
measurement error in axial eye length of Such a mismatch does not happen in optical
100 'm would result in a corresponding biometry since the patient ®xates the
post operative refractive error of 0.28 D. measuring beam. A commercially available
Hence, a more accurate axial eye lengthbiometry instrument (IOL-Master, Zeiss
determination was postulated as the Meditec AG, Germany) using this optical
greatest contributor to improve IOL power biometry technique was recently introduced
prediction. and this technology has replaced ultrasound
as the state-of-the-art method for biometry.
. . With optical biometry the measurement of
Optlcal Biometry axial length has been improved signi®cantly
In the last decade, a new non-invasive optical compared to ultrasound measurements,
biomedical imaging technology, called especially when done by less experienced
optical coherence tomography (OCT) has examiners.

been developed. It is analogous to conven-We were interested to compare the IOL-
tional ultrasonic pulse-echo imaging, Master's performance to that of conventional
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applanation A-scan ultrasound and manual Refractive errors today

keratometry under conditions of varying with the use of optical biometry (see be-
experience of the operator. For this study, |ow) the contribution of the measurement
a large sample of consecutive patientserrors towards the refractive outcome has
(696 eyes) with mainly age-related cataractchanged signi®cantly. In a recent publica-
scheduled for cataract surgery was includet  tjon by Norrby®, the preoperative estimation
The patients were randomly allocated to one of of postoperative 10L position contributes
the operators. The operators were categorized 3505 the actual postoperative assessment
into two groups before commencement ofof refraction 27% and the preoperative
the study. The ®rst group, the experienced axjal length measurement 17%. The mean
operators, consisted of 5 residents in their gpsolute refractive error is 0.6 D for an
®nal year of training or fellows of anterior eye of average dimensions. Additionally, pupil
segment surgery that have had an experiencesjze variation between eyes accounted for 8%
of at least 500 ultrasound biometries. The of the error, and the variability in 1OL power
second group, the less experienced operators,from the side of the manufacturer only 1%.
consisted of 4 ®rst-year residents with
relatively little experience in ultrasound . .-
biometry (but at least 30 biometries done Predlctlng IOL position
independently). Experienced ultrasound The main difference between the different 3rd
operators showed less difference and ageneration IOL power calculation formulae,
lower variability of the difference between such as SRK-T, HofferQ, Holladay and others
applanation ultrasound and IOL-Master is in how they predict the postoperative I0OL
readings for AEL and ACD measurements position since that will critically in"uence
than the less experienced operators (0.15 mmrefractive outcome (see ®gure 2).

versus 0.22 mm, p < 0.01). The non—contactf ™
optical method, which is essentially operator-
independent, enables signi®cantly more
reliable biometry before cataract surgery,
especially in the case of less experienced
operators. This means that the biometry
measurements can be delegated to less
experienced staff in the clinical setting. The
optical technique has a higher precision
of measurement than the US technique.
Measurements can be carried out with more
comfort for the patient, without contact to the
cornea and therefore minimizing the risk of - /
infection. The assessment of axial eye length

with this technique is time-saving, easy to

use, quick to learn and appears adequate

for clinical routine. The main drawback of

optical biometry was that measurements were

not attainable in some eyes (approximately

8-10%). Reasons were mainly mature and

dense posterior subcapsular cataracts not

allowing enough transmission of the laser

light. These dif®culties have been addressed

by Zeiss very recently with the new software

version 5.0 which allows averaging of the

optical axial scans which resulted in a

signi®cantly lower drop-out rate due to low

signal-to-noise ratio and in our hands leaves

less than 5% of eyes that need US biometry

for length measurements.
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only seemed to help somewhat in very short
eyes, but not in the normal or long eyes.
Studies attempted to better understand the
interaction between the collapsing and
shrinking capsule bag and the IOL position,
showing that the IOL haptic design has
some effect on this postoperative behaviour.
Angulated IOLs with PMMA haptics start
off in a relatively posterior position straight
after surgery and then move forward with
the concomitant loss in haptic memory,
especially so in the ®rst 4 weeks after
surgery® (see ®gure 3).

4 N
4 N
\_ /
4 N
\_ /
\_ /
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Introduction Preoperative measurement of the

Most of the intraocular lenses currently Capsular bag and bag positioning
available on the market have a unique regarding the ciliary diaphragm
diameter per type, which considers a certain (ciliary ring)
uniformity of the capsular bag receiving
these IOLs. If such uniformity does not exist, The measurements on 28 Eye-bank eyes
it would be much more suitable to implant (Utah University, Liliana Werner, Nick
IOLs with haptics designed to allow excellent Mamlis) underline very signi®cant individual
adaptability in all cases. variations of the crystalline lens diameter:
from 8.14 millimeters to 9.88 millimeters.
This eye bank eye's study; in particular with These measures con®rm Marina Modesti's
the Miyake-Apple view enables to measure theultrasound clinical data (AlIma Mater, Rome):
diameters of crystalline lenses and capsular 29 eyes with cataract which diameters range
bags immediately after removal of the lens from 8.20 to 10.44 millimeters. Which
matter and to observe the results after corresponds to the data provided by the
implantation. It is, under these conditions, literature. We moreover know that the size
possible to compare, for the same capsular of the crystalline lens increases with age and
bag, different IOL-types while observing their with the eye's axial length. Still, these last 2
in"uence on the diameter of the capsular bag statistical data's do not prevent individual
and on the IOL-positioning. variations.

The study of the above mentioned with high The related diameter of the crystalline lens
ultrasounds frequency enables an in vivo and ciliary diaphragm is very important
measurement before surgery and the follow- for the postoperative positioning of the
up of the anatomical modi®cations causedimplanted bag and for potential pseudo-
by the surgery and the implantation. This accommodative movements: if in 80% of the
complete vision of the retro-retinal structures cases the diameter of the crystalline lens
is only possible with ultrasounds. They give turns out to be smaller or of same size that
us information about both the bag and its of the ciliary diaphragm (also called ciliary
correlation to the surrounding structures: ring), in 20% of the analyzed eyes it is bigger
the ciliary body, the ciliary sulcus, the zonula (®gure 1).

and especially the iris.

These experimental and clinical measure-
ments show very signi®cant individual

differences in regards to the size and the
positioning of the crystalline lens and

capsular bag. They have practical

consequences on the lenses design
and their dimensions concerning their

adaptation to the anatomical changes
and the improvement of their outcomes.

We have worked in this direction to develop

new IOL-types: Quatrix Evolutive and other

upcoming IOLs.
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Capsular bag Diameter imme-
diately after implantation and
evolution

What are the consequences of an IOL-implan-
tation on the capsular bag? The pictures pro-
vided by Miyake-Apple such as those of the
ultrasound examination enable to answer this
guestion: we almost automatically observe an
increase in the diameter of the implanted bag
with several IOL-types. This is more obvious
with three-piece lenses than with one-piece
lenses. So (®gure 2) we can see that the dian-
eter of the bag after implantation of a one-
piece IOL is 9.70 mm against 10.31 mm for
another type of lens.
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The OQAS (Optical Quality Analysis System) are the presence of uncorrected optical
is an innovating instrument which provides aberrations (refractive anomalies), and the
essential information concerning visual partial reduction of ocular transparency
function to clinicians. It allows measuring whose corollary is the existence of an
of the joint effect of high degree optical increased light scattet. The main sources of
aberrations and loss of transparency of physiological and pathological ocular scatter
ocular tissues on the quality of the retinal are reported in Figure 1.

image. From the analysis of an image of a Iight/ ~N
spot focused onto the retina and collected in
the retinal plan this promising investigation
technique which has been evaluated at the
Rothschild Foundation for more than a year
offers the possibility to objectivise the effect
of the loss of transparency of the ocular
environments. This article is dedicated to
the description of the principles used by
the OQAS technology and provides to the
clinician a statement of the optical quality of
the human eye.

Introduction
Vision is the capacity to perceive light,
colours, and shapes. Our most valuable . J

sense is a complex phenomenon which uses a
cascade of events starting with the capture of
photons coming from an observed target, and
then continuing with a visual feeling coming
from the activation of specialized neuronal
structures of the occipital cortex.

This process' ®rst step can be described
as optical, because it includes successive
refractions through the optical interfaces of
the eye (lachrymal ®Im, cornea, crystalline
lens, vitreous) of light waves all the way to
the photo receptors of the retina. This major
step has an impact on the quality of the
retinal image: it should take place under good
conditions in order to provide a good vision.
The second step, known as sensory? begins
after reception of the information by the
retinal photoreceptors; it includes the coding
and the transfer of this information towards
the specialized cerebral cortex, and is
completed by a visual feeling. Vision quality
results from the execution of these two
stages. Even if the knowledge of the achieved
modulation by the neuro-cognitive system
remains necessary for the prediction of vision
quality, the retinal image's quality allows
the clinician to check the good process of
the optical step of the vision. The two major
causes of the reduction of the optical quality
of the human eye observed in clinical practice
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then inducing a random pace dispersion of
Principles of the analysis of the light waves. The distribution of the light

. . . intensity is focused by the ocular dioptres
ocular optical quality with OQAS and is de®nitely less compagFigure 1B).

The reliability of any optical imagery /= ™\
instrument is correlated with the way in which
this instrument can turn a light source spot
into the most accurate image possible. OQAS
enables the retinal projection of a source spot,
and to analyze its characteristics. OQAS'
measurements derive all from the analysis of
the retinal image of a spot. In simple words,
the study of the quality of the ocular
stigmatism provides the overall datas. The
dimensions and the space distribution of
light energy onto the retina after focusing on \_ J
a source point through the ocular dioptres

determine the aspect of the Spreading

Function of the retinal spot (FEP). The

acronym PSF (for the Anglo-Saxon equivalent

1Point Spread Function?) is commonly used

in optics and will be mentioned in this article.

The PSF can be represented as a two or

three dimensional diagram, whose diameter

conditions the separating power of the eye s N
and its contrasts sensitivity. The maximum
visual acuity is reached when the diameter of
the point does not exceed the one of a fovea
photoreceptor. It decreases of about its half
when the diameter is multiplied by two, etc...
OQAS provides a tri dimensional
representation of the retinal PSF under the
aspect of a light intensity peak® from an
image collected by the CCD and translated
into levels of grey. This allows an easier
interpretation and comparison of the PSF.
In the case of a transparent and deprived of
optical aberrations eye (or when perfectly
corrected), the focal image formed on the
retina is not a point but a luminous spot
whose diameter depends on that of the iridal
pupil (pupillary diffraction). Diffraction

is an essential limitation of absolute
stigmatism; it necessarily requires a
widening? of the image dimensions which
are formed according to the source point.
The high degree optical aberrations (coma, EEGRNE
spherical aberration, etc...) are noxious for
the eye optical quality because they induce
a reduction of the stigmatism which is added
to the one imposed by the diffractionFigure
1A). At last, the existence of a disorder of
the environments results in a light scatter
entailed by total or partial micro opacities
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EYEFILL ©
our new OVD portfolio

CROMA’S highly skilled research team is EYEFILLS.C.

developing a completely new portfolio of (Supreme Cohesive)
innovative Ophthalmic Viscosurgical Devices

(OVDs) in cooperation with worldwide

leading cataract surgeons. This portfolio

consists of four different OVDs (from high

cohesive to high dispersive) to ful®l each

surgeon's needs at every surgical step. Our

strong focus on patient's safety provides a

guaranteed and perfect cell protection and ] ]

optimal stabilisation of the anterior chamber Speci®cation:

and capsular bag throughout the whole - 2% biofermentative Hyaluronic Acid
surgery. The ®rst two are already available - Molecular weight: 3.106 Dalton

on the international market. They have been - Viscosity (0.1 s%): 400,000 mPa’s
highly appreciated by an increasing humber - Volume: 0.9 ml

of surgeons: - Inner and outer sterility guaranteed
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Advantages: EYEFILL® H.D. provides the most

- Constant low injection force outstanding cell protection and prevents

- Comfortable retention in the anterior damage of the endothelial cells during
chamber and capsular bag surgery due to its low-viscous, dispersive

- Good protection of intraocular tissues features.

- Easy aspiration at the end of the surgery

- Bio fermentative Hyaluronic Acid 2008 + Launch of 2 new OVDs

- Steam sterilized for inner and outer

from the EYEFILL ' product line:
We will launch two new ophtalmic
viscosurgical devices at the ESCRS in Berlin
in September 2008.

sterility

EYEFILL® S.C. is indicated in cases
of "at Anterior Chambers and Iris

prolapsed as a supreme cohesive OVD.

Hence, it features exceedingly comfortable .
retention in the Anterior Chamber Supreme raw materials for

during phacoemulsi®cation, and can be excellent biocompatibility:
easily removed at the end of the surgical Al our OVDs are made of Hyaluronic

procedure. Acid of biofermentative origin and/or
. . ultrapure HPMC. Since they are completely
Viscosity: free of animal proteins, they are highly
- Medium ~ to  high  pseudoplasticity piocompatible and are also suitable for
[+0,1/-100] = 100" patients who are allergic to animal proteins.

- Quick and easy injection while ®lling the
Anterior Chamber and the capsular bag

CROMA + Production at a

Elasticity: : .
- High elas)t/icity, Cross Over Index constant hlgh qua“ty levels:
(GA[Pa] / [1/s]) = 170@ Our OVDs are produced exclusively in our
- Perfectly suitable for IOL implantation company near Vienna, which was established
into the Capsular Bag in 1994. CROMAAs high-tech production
site constantly provides products of high
EYEFILLH.D. guality at all time due to our most careful
(High Dispersive.) selection of supreme raw materials and

our manufacturing process according to
validated safety guidelines (GMP, ISO
9001: 2000, ISO 13485: 2003 and MDD).
Additionally, annual controls by independent

and accredited authorities guarantee a
maintained quality level. Furthermore,

each syringe must undergo a 100% visual
control at the end of the production process.

Speci®cation: Thus, it is guaranteed that only immaculate

- 2% HPMC products will leave our production facilities.

- Molecular weight: 86,000 Dalton All these measures show our competences in
- Viscosity (5 s*): 5,000 mPa’s the ®eld of Cataract surgery and make our
-Volume: 1.5 ml/ 2.5 ml OVDs safe and competitive.

-Inner and outer sterility guaranteed
Steam sterilisation for inner and

Advantages: -

- Excellent gell protection outer Ste”“ty'

- Perfect adjuvant for funduscopy and CROMA's OVDs are sterilised following a
gonioscopy validated procedure. They are heat and
- 2 different ®lling volumes available steam sterilised inside their blister after
- Steam sterilized for inner and outer having been aseptically ®lled into pre-
sterility sterilised glass syringes. This leads to a

safety assurance level of 10compared with
EYEFILL® H.D. can be used during OVDs which are sterilised in a conventional
cataract surgeries and as an adjuvant during way. Our viscosurgical devices feature
funduscopy and gonioscopy. It may inner and outer sterility and are ready to be
also be used as a coupling "uid for used in the operating room.
diagnostic and therapeutic contact lenses.
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Our main concern is the optimization of our
IOL manufacturing process because we want
to always improve the quality of our products.
We improve our process yearly to insure a
better quality and security of our IOLs. The
regular audits and monitoring of the market
allow to identify the critical points and then
generate corrective and preventive actions in
our IOL production such as:
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CROMA + The New Brand

The strategic union between Croma-Pharma
and Corn#al Ophthalmology brings both
companies under the new brand CROMA in 2008.

CROMA stands for heath, care and innovation.
Our goal is the improvement of people's quality of
life.

CROMA is strengthening its new strategic
positioning by communicating a clear and unique
corporate pro®le and core values. Our Research
and Research and Developement Departments will
keep focusing on outstanding high quality and
ef®cacious products.

CROMAASs core values can be described in __
three words: surprisingly
Fair, limitless, surprinsingly simple. simple

CROMA is an internationally active and
open-minded company.
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