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PRESENTATION 1 

Indication for Collagen Corneal Cross-linking in Children 

Farhad Hafrzi 
Laboratory for Ocular Cell Biology, University of Geneva, Switzerland; Department of Ophthalmology, University of Southern California 
Los Angeles, CA, USA; The ELZA Institute, Dietikon/Zurich, Switzerland 

Professor Hafezi discussed how quickly keratoconus (KC) in childhood and adolescence can progress in its natural 
course, and provided an example of one patient’s images taken 3 months apart (Fig. 1). About eight papers were 
published on KC between 2011 and 2013, including three major studies by the groups of ‘Caporossi’ and ‘Vinciguerra’ 
VJCV�NQQMGF�CV�VJG�GHHGEVKXGPGUU�CPF�VJG�UCHGV[�QH�VJG�%:.�OGVJQF��6JG[�TGRQTVGF�IQQF�TGUWNVU�HQT�VJG�ſTUV���[GCTU�� 
Professor Hafezi also commented on a study conducted by his team: It involved fewer eyes (62), but it extended over 
��[GCTU��*KU�UVWF[�CNUQ�NQQMGF�CV�JQY�OCP[�RCVKGPVU�CIGF���VQ����[GCTU�VJCV�ECOG�KP�HQT�VJG�ſTUV�VKOG�KPFGGF�UJQYGF� 
RTQITGUUKQP�CU�FGſPGF�D[�QPG�&KQRVGT�KPETGCUG�QH�- over 12 months. The result was a shocking 88%, meaning that max 

��QWV�QH����QH�VJGO�YQWNF�RTQITGUU�CEEQTFKPI�VQ�VJKU�FGſPKVKQP��6JKU�KU�YJ[�JG�CFQRVGF�C�FKHHGTGPV�CRRTQCEJ�YJGTGD[� 
he now cross-links every child that is diagnosed with KC. He said that he believes that every patient younger than 
20 years of age who is diagnosed as having KC should be treated without waiting for documentation of progression. 

Fig. 1: Two images of a 15-year-old patient taken 3 months apart (left panel) May, 2009, (right panel) August, 2009 

PRESENTATION 2 

Should We Do Corneal Collagen Cross-linking (CXL) in any Patient with Keratoconus (KC) without
Documentation of Progression? 

Renato Ambrósio Jr, MD, PhD 
Instituto de Olhos Renato Ambrósio, Rio de Janeiro, Brazil 

About two decades ago, the treatment of keratoconus (KC) and other ectatic corneal diseases was relatively ‘easy 
CPF�UVTCKIJV�HQTYCTFŏ�FWG�VQ�VJG�NQY�PWODGT�QH�QRVKQPU��1PEG�VJG�FKCIPQUKU�YCU�EQPſTOGF��XKUWCN�TGJCDKNKVCVKQP� 
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was attempted by glasses and/or by rigid gas permeable contact lenses. When these treatments fail, penetrating 
MGTCVQRNCUV[�DGECOG�PGEGUUCT[�CU�VJG�QPN[�CPF�ſPCN�UQNWVKQP�� 
+P� VJG� NCVG� ����ŏU�� EQNNCIGP� %:.� RTQEGFWTGU� YGTG� FGUETKDGF� D[� 2TQHGUUQT� 6JGQ� 5GKNGTŏU� ITQWR� KP�&TGUUFGP�1 

opening new horizons for managing such diseases. Crosss-linking was demonstrated to be very effective measure 
to halt ectasia progression.2,3 Interestingly, other refractive surgery procedures, such as intrastromal rings segments 
(ICRS), phakic intraocular lenses (pIOLs), conductive keratoplasty and custom topography-guided photorefractive 
keratectomy (PRK), have been also described as alternative surgical treatments prior to keratoplasty.4 

However, the advent of these options have also implicated new challenges and paradoxes for the clinician.5 When, 
why and how to operate a patient with KC involve clinical dilemmas, opening the room for extensive debates which 
require appropriate prospective studies. 
6JG�ſTUV�OCKP�EQPEGRV�KU�VJCV�VJG�OCKP�IQCN�HQT�MGTCVQEQPWU�UWTIGT[�KU�VJGTCRGWVKE��CKOKPI�HQT�KORTQXKPI�EQTTGEVGF� 

XKUKQP��V[RKECNN[�OGCUWTGF�CU�EQTTGEVGF�FKUVCPEG�XKUWCN�CEWKV[� %&8#��6 While we should always consider the safest 
CPF�OQUV�GHſEKGPV�CRRTQCEJ�HQT�QWT�RCVKGPVU��TGHTCEVKXG�TGUWNVU�UJQWNF�DG�UGEQPFCT[�HQT�VJGUG�ECUGU�� 

Second, CXL should be ideally performed in an early phase of the disease. In fact, the study by Koller, Mrochen 
CPF�5GKNGT�QP� HCKNWTGU�CPF�EQORNKECVKQPU�QH� VJG�QTKIKPCN�&TGUFGP�%:.�RTQVQEQN7 found that failure rate of CXL, 
FGſPGF�CU�EQPVKPWGF�GEVCUKC�RTQITGUUKQP�QP�EQTPGCN�VQOQITCRJ[��KU�UKIPKſECPVN[�TGFWEGF�KH�VJG�RTGQRGTCVKXG�-max 

OCZKOCN�CZKCN�MGTCVQOGVTKE�XCNWG�QP�VJG�HTQPV�EQTPGCN�UWTHCEG��KU�NGUU�VJCP���&��*QYGXGT��YG�UVKNN�PGGF�VQ�EQPUKFGT� 
KVU�RTQU�CPF�EQPU�HQT�GXGT[�KPFKXKFWCN�ECUG�UKPEG�VJG�UCOG�UVWF[�HQWPF�VJCV�RTGQRGTCVKXG�%&8#�DGVVGT�VJCP������� 
YCU�C�UKIPKſECPV�TKUM�HCEVQT�HQT�NQQUKPI�OQTG�VJCP�QPG�NKPGU�QH�EQTTGEVGF�XKUKQP�7 

&KCIPQUVKE�VGEJPQNQIKGU�HQT�FGVGEVKPI�GEVCVKE�FKUGCUG�CV�VJG�GCTNKGUV�UVCIG�JCXG�FTCOCVKECNN[�KORTQXGF�8,9 Still, the 
clinician should understand that when screening refractive candidates for ectasia risk, we aim to detect individual’s 
susceptibility or predisposition for biomechanical failure and ectasia progression.10,11 There is still some debate as 
to what is ‘forme fruste’ keratoconus (FFKC), and also some confusion between FFKC and a pattern of mild inferior 
UVGGRGPKPI��ENCUUKſGF�QP�VQRQITCRJ[�CU�UWURKEKQWU� (KI�����12 Anyway, these are not the same as disease, so that these 
cases that are found at high risk for ectasia do not necessarily have KC and/or need CXL. 
2TQITGUUKQP�QH�-%�KU�OQTG�EQOOQP�KP�VJG�ſTUV�VJTGG�FGECFGU�QH�NKHG��+P�HCEV��WR�VQ�����QH�EJKNFTGP�CPF�CFQNGUEGPV� 

patients may have progression of ectasia as reported by Chatzis and Hafezi, who also reported excellent results after 
CXL in this population.13 While we do commend the colleagues for this interesting and well documented study, the 
proposal that CXL in children and adolescents should be performed as soon as the diagnosis has been made needs 
to be reconsidered. I agree we do not need a subtraction topographic map demonstrating ectasia progression for 
indicating CXL. But CXL is not an innocuous procedure with zero complications,7 so that generalizing such indication 
OC[�NGCF�VQ�C�NCTIG�PWODGT�QH�RCVKGPVU�VQ�C�WPPGEGUUCT[�JCTO��%QTTGC�GV�CN�TGRQTVGF�KP�VJKU�KUUWG�QH�VJG�+,-'%&14 a 
typical patient we see at the daily keratoconus referral practice. A 17-year-old male with asymmetric keratoconus 
JCF�UVCDKNK\CVKQP�QH�VJG�GEVCVKE�RTQEGUU�YKVJQWV�%:.��+%45�OC[�RTQXKFG�OQTG�DGPGſV�VQ�VJG�RCVKGPV�YKVJ�OQFGTCVG� 
disease. Rigorous follow-up along with treatment for allergy, along with patient education with advice not to rub 
the eyes are mandatory in such cases. 

Regardless of age, I strongly believe it would be a mistake to generalize the indications of CXL for each and every 
patient with KC or other corneal ectatic disease. One could already argue that there is already some abuse with over-
indication of CXL. Indeed, I have seen many cases of CXL indicated and performed on patients whose preoperative 
data did not corroborate the diagnosis of ectasia. CXL works for true KC and it is also true that its introduction 
determined a factual revolution in the management of such diseases.15 However, the power of prevention should 
not give everyone a green light to perform the procedure in every case of mild KC. 

In conclusion, we should consider every patient individually. Any medical treatment, clinical or surgical, should 
DG�KPFKECVGF�DCUGF�QP�VJG�LWFIOGPV�QH�VJG�TKUMU�CPF�DGPGſVU�KPXQNXGF��9G�UJQWNF�FQ�OGFKEKPG�ſTUV�CPF�HQTGOQUV�� 
considering the best for the patient in either private and public practices. The Oath of Hippocrates-Primum non 
nocere-in this context, should be always considered. 
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Fig. 1: An example of forme fruste KC with natural evolution of ectasia 
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PRESENTATION 3

When to Perform Collagen Corneal Cross-linking?

Osama Ibrahim MD, PhD

Professor, Department of Ophthalmology, Alexandria University, Egypt

Professor Ibrahim stated that he has performed corneal cross-linking (CXL) in more than 10,000 eyes. In the beginning, 
he used to wait until he had proof of progression before carrying out CXL, and unfortunately lost around 10 eyes 
of patients that had progressed while being ‘lost to follow-up’. Today, the concept followed in his practice is that a 
patient will be treated with CXL once he/she is diagnosed as having a ‘true’ keratoconus (KC), i.e. not a forme frusta 
or suspicious KC or a thin cornea, but a true one that meets all the criteria agreed upon in past meetings, even if 
the patient is younger than 20 years of age. He noted that the only patients that had to be retreated were below 20 
years of age. Age alone is not the real problem — there are other issues that need to be addressed in this population, 
COQPI�VJGO�OGPVCN�RTQDNGOU�
G�I��&QYP�U[PFTQOG���CNNGTIKGU�VJCV�ECWUG�UGXGTG�G[G�TWDDKPI��GVE��2TQHGUUQT�+DTCJQO�
mentioned that if he sees a patient with predisposing risk factors, he will explain to the family and the patient that 
the condition needs to be treated together with a close follow-up.

The main message of his talk was that the follow-up intervals for younger patients must be no longer than 
3 months. If those patients are lost to follow-up after 1 year, it may be too late. The philosophy practiced by him is to 
ſTUV�EQPEGPVTCVG�QP�VJG�FKCIPQUKU��KH�KV�KU�VTWG�-%��VJGP�VTGCV�VJG�RCVKGPV�KOOGFKCVGN[��OQPKVQT�JKO�JGT�ENQUGN[��CPF�
strongly advise against eye rubbing and other risky behaviors. Waiting is an option when he sees a slight steepening 
in Kmax�
NGUU�VJCP�JCNH�C�&KQRVGT��QT�C�UNKIJV�KPETGCUG�KP�GNGXCVKQP�
C�HGY�OKETQPU��KP�CFWNVU��+V�KU�PGXGT�CP�QRVKQP�KP�
EJKNFTGP��KH�JG�ſPFU�VJG�UNKIJVGUV�FKHHGTGPEG�KP�-max or in corneal elevation.

PRESENTATION 4

How to Measure/Document Progression of Ectatic Disease?

Michael W Belin

Professor, Department of Ophthalmology and Vision Science, University of Arizona Health Sciences, Tucson, Arizona

+P�JKU� KPVGTGUVKPI�NGEVWTG��&T�$GNKP�FKUEWUUGF�VJG�RTQDNGOU�HCEKPI�ENKPKEKCPU�VQFC[�YKVJ�TGICTF�VQ�OGCUWTKPI�QT�
FQEWOGPVKPI�MGTCVQEQPWU�
-%��RTQITGUUKQP��&T�$GNKP�UVCVGF�VJCV�KV�KU�HCKTN[�GCU[�VQ�WUG�OCZKOWO�MGTCVQOGVT[�
-max) 
VQ�FQEWOGPV�RTQITGUUKQP�KP�CFXCPEGF�FKUGCUG��YJGTG�VJGTG�KU�UKIPKſECPV�CNVGTCVKQP�KP�XKUKQP��EQTPGCN�VJKEMPGUU�QT�
keratometry. However, Kmax�KU�CP�WPTGNKCDNG�RCTCOGVGT�VQ�FKHHGTGPVKCVG�PQTOCN�EQTPGCU�HTQO�EQPGU��6JG�FKHſEWNV[�
lies in the setting of early or subclinical disease and in documenting change prior to visual loss, in which case Kmax 
is a very poor parameter to diagnose and monitor disease progression. Progression measures may include anterior 
surface (curvature and elevation), epithelial thickness, best spectacle visual acuity (BSCVA), corneal thickness, and 
posterior surface (curvature and elevation). The problem is that each of them has its own limitations: (1) The anterior 
surface can be altered by contact lenses and curvature can change with axis, so the curvature can change and even 
the shape maybe be altered after treatment, (2) Epithelial surface measurement is not commercially available for 
screening, and progression of epithelial surface changes over time have not been well documented, (3) Visual acuity 
is very variable: for example, it varies with lighting, and we know that there are some patients with advanced KC 
who nevertheless have good visual acuity through some axes, (4) Single point measurements of corneal thickness 
may not be suitable, although a full map has the potential to document progression in early disease, and (5) Posterior 
surface measurement is least affected by outside forces, and it has the potential to document disease progression, 
but single point measurements are probably too ‘noisy’ to determine early changes. Taken together, there is no 
easy way to measure KC progression. There had been some discussion last year at the convention about using the 
KPFGZ�QH�JGKIJV�FGEGPVTCVKQP�
+*&��CU�CP�QRVKQP��DWV��CU�ECP�DG�UGGP�KP�VJG�GZCORNG�KP�(KIWTG����C�RCVKGPV�YKVJ�HCKTN[�
CFXCPEGF�-%�ECP�UVKNN�JCXG�C�PQTOCN�+*&�
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Fig. 1: An example of a patient with advanced cone and a normal index of height decentration (IHD) 

2TQITGUUKQP�OGCUWTGU�QH�VJG�RQUVGTKQT�UWTHCEG�GNGXCVKQP�CTG�QHVGP�FKHſEWNV�VQ�KPVGTRTGV�CU�UQOG�CTGCU�OC[�UJQY�C� 
positive change (greater elevation) while other areas may show the opposite (Fig. 2). Possibly comparing the central 
DGUV�ſV�URJGTG� $(5��OC[�DG�C�OQTG�TGNKCDNG�KPFKECVQT�QH�RTQITGUUKQP��%QTPGCN�VJKEMPGUU�KU�C�TGCUQPCDNG�XCTKCDNG�VQ�NQQM� 
CV� (KI�����DWV�QEECUKQPCNN[�OC[�UJQY�UKOKNCT�EQPƀKEVKPI�EJCPIGU��&T�$GNKP�OGPVKQPGF�VJCV�JG�OGCUWTGU�RTQITGUUKQP� 
by checking the anterior corneal surface, the posterior corneal surface and corneal thickness and looks for changes 
in two of those three parameters, although he notes that there is no consensus as to how to document subtle changes 
and how to determine real change from noise. 
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Fig. 2:�2QUVGTKQT�UWTHCEG�OGCUWTGOGPV��6YQ�GZCOKPCVKQPU�UGRCTCVGF�KP�VKOG�UJQYKPI�EQPƀKEVKPI�CTGCU�QH�EJCPIG��YKVJ�ITGCVGT�
elevation inferiorly on the left map and great elevation superior on the right

Fig. 3: Corneal thickness measurement (two map difference display). The map on the left represents the more current examination. 
The difference map on the right shows the regional changes in corneal thickness

PRESENTATION 5

What Parameters I use to Evaluate Diagnosis and Progression of Keratoconus (KC)?

A John Kanellopoulos

Director, Laservision.gr Institute, Athens, Greece; Clinical Professor, NYU Medical School, New York, USA

%QPVKPWKPI�&T�$GNKPŏU�FKUEWUUKQP�QP�FKCIPQUKPI�CPF�GXCNWCVKPI�VJG�RTQITGUUKQP�QH�-%��&T�-CPGNNQRQWNQU�UVCVGF�
that in his long experience corneal curvature asymmetry appears to be the most sensitive marker of ectasia and 
ectasia progression.

The only rare instance in which asymmetry cornea indices do not work is when the cone is of a nipple type. Index 
QH�JGKIJV�FGEGPVTCVKQP�
+*&��OGCUWTGU�VJG�CU[OOGVT[�QH�VJG�CPVGTKQT�EQTPGC�EWTXCVWTG�CPF�CRRGCTU�VQ�DG�VJG�OQUV�
UGPUKVKXG�OCTMGT��YKVJ�QPG�GZEGRVKQP��VJCV�QH�C�EGPVTCN�EQPG��YJKEJ�KU�JCTF�VQ�ŎECVEJŏ�YKVJ�+*&�CNQPG��1P�VJG�QVJGT�
hand, index of surface variance (ISV) measures the highest to lowest difference, so it is very useful and perhaps more 
valuable for the rare central cones. These two parameters in combination are very useful. Pachymetric asymmetry 
CPF�GRKVJGNKCN�RTQſNGU�CTG�XGT[�XCNWCDNG��CPF�OQUV�QRVKECN�EQJGTGPEG�VQRQITCRJKGU�
1%6U��YKNN�JCXG�VJGO��

The problem that needs to be answered today for the evaluation of progression is if there is a change in corneal 
thickness and ectasia that results in curvature change or if there is a curvature change (anterior or posterior) that 
results in a thickness change. Until we know the answer to this question, we will not know where to evaluate 
RTQITGUUKQP�ſTUV��#PQVJGT�SWGUVKQP�VJCV�PGGFU�CPUYGTKPI�KU�YJGVJGT�EQTPGCU�YKVJ�ŎYGCMGTŏ�DKQOGEJCPKEU�CTG�CV�
risk for ectasia or if is there a ‘breaking’ point in biomechanics that is different for destabilizing each cornea (for 
example, LASIK procedures done on weak corneas that did not go into ectasia). 
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#U�RCTV�QH�JKU�RTGUGPVCVKQP��&T�-CPGNNQRQWNQU�RTGUGPVGF�C�TGEGPVN[�RWDNKUJGF�UVWF[�KPXQNXKPI�����G[GU��KP�YJKEJ� 
KV�YCU�EQPENWFGF�VJCV�+*&�CPF�+58�YGTG�VJG�OQUV�UGPUKVKXG�OCTMGTU�HQT�-%�RTQITGUUKQP�CPF�GCTN[�FKCIPQUKU��+P� 
that study, the index of height decentration and the index of surface variance had the strongest correlations with 
VQRQITCRJKE�MGTCVQEQPWU�ITCFKPI� 2����������+P�EQPVTCUV��EQTTGEVGF�FKUVCPEG�XKUWCN�CEWKV[� %&8#��CPF�MGTCVQOGVT[� 
correlated poorly with keratoconus severity. 
&T�-CPGNNQRQWNQU�CNUQ�FKUEWUUGF�JKU�UVWF[�QP�GRKVJGNKWO�CPF�VJG�FKUEQXGT[�VJCV�GRKVJGNKWO�KP�QNF�RGQRNG�KU� 

extremely homogenous. He noted that the differences between a 15-year-old cornea and a 75-year-old cornea are 
within 1 micron of magnitude. There is no biometric measure in the human body that is so homogenous, with the 
possible exception of body temperature. He used the variables central, superior, inferior, minimum and maximum, 
that can be measured with an OCT (Fig. 1). Past studies have showed that these variables correlate with cone, ectasia 
and ectatic corneas. 
4GHGTTKPI�VQ�CPQVJGT�UVWF[��&T�-CPGNNQRQWNQU�ETGCVGF�CU[OOGVT[�KPFKEGU�YKVJ�EQTPGCN�RCEJ[OGVT[�WUKPI�1%6� 

CPF�GRKVJGNKCN�RCEJ[OGVT[� (KI������*G�DGNKGXGU�VJCV�VJGUG�KPFKEGU�CTG�HCT�OQTG�UGPUKVKXG�CPF�URGEKſE�KP�1%6�UKPEG� 
they are not biased by dryness or epithelial opacities. 
+P�EQPENWFKPI�JKU�RTGUGPVCVKQP��&T�-CPGNNQRQWNQU�GORJCUK\GF�VJCV�VQRQOGVTKE�CU[OOGVT[�KPFKEGU�CTG�XGT[�WUGHWN� 

CPF�EQORTKUG�VJG�OQUV�UGPUKVKXG�VQQN�VJCV�YG�JCXG� +*&�CPF�+58���CNVJQWIJ�VJG[�JCXG�VJG�QPG�RKVHCNN�YKVJ�TGICTF� 
to central cones which can be missed. Finally, he noted that ART max is very valuable for screening for LASIK 
procedures in the clinical setting a parameter available on most pentacams. 

Fig. 1: Keratometry in D, shape factors and keratoconic indices 

Fig. 2: Pachymetric maps of a normal cornea and a KC cornea 
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PRESENTATION 6

Best Spectacle Corrected Visual Acuity (BSCVA) as the Best Method to Classify and Grade 
Keratoconus (KC)

Jorge L Alió

VISSUM Corporation Alicante, Spain; Universidad Miguel Hernández Alicante, Spain

&T�#NKQ�UVCTVGF�JKU�RTGUGPVCVKQP�D[�UC[KPI�VJCV�HQT�JKO�CPF�JKU�VGCO��XKUWCN�CEWKV[�
8#��KU�VJG�DGUV�OGVJQF�VQ�ENCUUKH[�
CPF�ITCFG�-%��*G�UCKF�VJCV�VJG�SWGUVKQPU�YG�UJQWNF�DG�CUMKPI�CTG��ſTUV��FQ�YG�TGCNN[�WPFGTUVCPF�YJCV�KU�-%�CPF�
second, how can we use modern therapeutic approaches for the correction of KC (e.g. contact lenses, intrastromal 
corneal ring segments (ICRS) and others) more successfully and with better predictability.

Patients present because of disease progression, from grade 1 to 5 or according to the grading system that you 
OC[�DG�WUKPI��6JGTG�JCU�DGGP�C�FGVGTKQTCVKQP�QH�XKUKQP�PQ�OCVVGT�KP�YJKEJ�UVCIG�[QW�OC[�FGſPG�VJG�EQPFKVKQP�VQ�DG�

(KI������Ŏ4GCNŏ�-%�KU�RTGUGPV�YJGP�KV�KU�FGVGEVCDNG�D[�VJG�RCVKGPV��CPF�KV�KU�FGſPGF�D[�VJG�RCVKGPVŏU�JCXKPI�DGIWP�QT�
is steadily losing vision.

 
Fig. 1

&T�#NKQ�UCKF�VJCV�YJCV�OCVVGTU�VQ�VJG�RCVKGPVU�KU�XKUKQP�ō�VJG[�FQ�PQV�ECTG�CDQWV�MGTCVQOGVTKGU�
-��XCNWGU�QT�
about pachymetry, and they neither know nor care about mechanical data. They are concerned because they are 
losing vision, and, of course, are experiencing a poorer quality of life ass related to vision. Our procedures are only 
as good as their ability to address the issue of how to improve these patients’ vision.

&T�#NKÎ�OGPVKQPGF�UQOG�-%�ENCUUKſECVKQPU�
#OUNGT�������#OUNGT�-TWOGKEJ�������#NKÎ�5JCDC[GM�������CPF�UCKF�
that none of them is complete enough to fully incorporate all the actual knowledge about its clinical manifestations. 
They also do not consider the different technologies that we now have to study KC, and, above all, none is based on 
the severity of the visual impact of the corneal disease.

He said that if you go to the nephrologists, or any other specialty, most, if not all, of the diseases they treat are 
ITCFGF�CEEQTFKPI�VQ�FGVGTKQTCVKQP�QH�HWPEVKQP��6JKU�KU�GZCEVN[�YJCV�JG�RTQRQUGF�VQ�FQ�HQT�-%��6QYCTF�VJKU�GPF��&T�
#NKÎ�GV�CN�FGXGNQRGF�VJG�PCVKQPCN�NKDTCT[�-%�FCVCDCUG�UQOG�[GCTU�CIQ��CPF�KV�KU�VJG�QHſEKCN�-%�FCVC�DCUG�KP�5RCKP�

Many centers contribute to this database from the initial 507 patients (776 eyes), it currently has reached 1700 
cases and continues to grow (Fig. 2).
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Fig. 2: Database of keratoconus in Spain 

&T�#NKÎŏU�VGCO�KU�CVVGORVKPI�VQ�KFGPVKH[�VJG�XCTKCDNGU�KPXQNXGF�KP�VJG�XKUWCN�NQUU�ECWUGF�D[�-%��URGEKſECNN[��VQ� 
determine which of the incoming data from the various sources are related to the visual loss caused by the KC. They 
also study other parameters that are related to the improvement of vision based on treatment of the cornea. All these 
patients undergo extensive clinical examinations in order to include everything that is currently considered of value 
for diagnosis as well as for categorizing the various characteristics of KC as a disease entity (Fig. 3). 

Fig. 3:�/GVJQFU�WUGF�HQT�VJG�FGXGNQROGPV�QH�C�PGY�ENCUUKſECVKQP�U[UVGO�QH�MGTCVQEQPWU 

&T�#NKÎ�CPF�JKU�EQNNGCIWGU�ETGCVGF�C�U[UVGO�QH�ENCUUKſECVKQP�QH�-%�DCUGF�QP�VJG�XCTKCDNGU�VJCV�VJG[�HQWPF�VQ�DG� 
UKIPKſECPVN[�TGNCVGF�VQ�VJG�RCVKGPVŏU�XKUWCN�EQPFKVKQP��VJG�OGCP�-��VJG�KPVGTPCN�CUVKIOCVKUO��VJG�TQQV�OGCP�USWCTG� 
(RMS) of the coma-like aberrations, and the Q value at 8 mm (Fig. 4). 

Fig. 4 

International Journal of Keratoconus and Ectatic Corneal Diseases, September-December 2014;3(3):141-158 149 



150

Ramez Barbara et al 

Fig. 5:�%NCUUKſECVKQP�QH�MGTCVQEQPWU

6JG�#NKÎ�ENCUUKſECVKQP��)TCFG�����EQTTGEVGF�XKUWCN�CEWKV[�YKVJ�URGEVCENGU�DGVVGT�VJCP������ITCFG�����DGVYGGP�����
CPF������ITCFG�����DGVYGGP�����CPF������ITCFG�����DGVYGGP�����CPF������CPF�ITCFG���RNWU���ECUGU�YJKEJ�JCXG�EQTPGCN�
scaring or evidence of an anatomical imbalance, as well as anatomical features typical of keratoconus with less than 
����EQTTGEVGF�FKUVCPEG�XKUWCN�CEWKV[�
%&8#���6JGTG�KU�C�RTQITGUUKXG�KPETGCUG�KP�VJG�-�XCNWGU��KP�KPVGTPCN�CUVKIOCVKUO��
in RMS and in the Q values with increasing grade (Fig. 5).

&T�#NKÎ� EQPVGPFU� VJCV� VJGUG� ENCUUKſECVKQPU� EQWNF� UGTXG�CU�C�DGVVGT�CRRTQCEJ� VQ�FGNKPGCVG�C�IKXGP�ECUG�QH�-%�
because they were based on: (1) a large number of patients with different degrees of KC, (2) correlations that exist 
between clinical and practical variables pertaining to the patient’s visual function, (3) relevant parameters, such as 
the analysis of the posterior surface of the cornea (that has been proposed as an incipient marker of the disease), (4)
relevant variables, such as corneal aberrations that are used in order to determine the degree of asymmetry from 
VJG�EQTPGCN�UWTHCEG�CPF�VJG�QRVKECN�SWCNKV[�QH�VJG�G[G��CPF�ſPCNN[�
���CPCN[UKU�QH�EQTPGCN�CURJGTKEKV[�VJTQWIJ���OO�
that allows estimation of the geometry of the cornea throughout a broad area and not only in the central 3 mm.

&T�#NKÎ�EQPENWFGF�D[�UC[KPI�VJCV�VJKU�ENCUUKſECVKQP�YKNN�CNNQY�WU�VQ�RTQXKFG�C�DGVVGT�VJGTCRGWVKE�CRRTQCEJ��DGECWUG�
it takes into account the degree of visual impairment of each individual patient.

PRESENTATION 7

When Implanting Intrastromal Corneal Ring Segments (ICRSs) Do We Still Need to Perform Corneal 
%QNNCIGP�%TQUU�NKPMKPI�
%:.��YKVJ�4KDQƀCXKP�CPF�7NVTCXKQNGV�#�
78#��
78�%:.�!

(IHNDQ�&RúNXQVHYHQ��MD

Director, Department of the Refractive Surgery, Dünyagöz Medical Center, Istambul, Turkey

&T�%QUMWPUGXGP�UVCTVGF�JKU�VCNM�D[�UC[KPI�JG�FQGU�PQV�DGNKGXG�VJCV�KPVTCUVTQOCN�EQTPGCN�TKPI�
+%4��KORNCPVCVKQP�
can stop keratoconus (KC) progression. He presented his latest study which compared ICR implantation alone and 
ICR implantation following corneal collagen cross-linking (CXL). Group I included 36 eyes that underwent ICR 
KORNCPVCVKQP�CNQPG��CPF�ITQWR�++�KPENWFGF����G[GU�VJCV�ſTUV�WPFGTYGPV�%:.�CPF�VJGP�+%4�KORNCPVCVKQP��$QVJ�ITQWRU�
were followed-up for a period of 6 to 48 months. The inclusion criteria were grade I-II-III KC, age 30 to 35 years, 
contact lens intolerance and corneal thickness of at least 400 microns (µm) at the thinnest point and at least 450 µm 
CV�VJG�KPEKUKQP�RQKPV��6JG�GZENWUKQP�ETKVGTKC�YGTG�MGTCVQOGVGT[�TGCFKPIU�Ů���&��UGXGTG�CVQR[��EQTPGCN�F[UVTQRJKGU��
hydrops, corneal opacities, herpetic keratitis, grade IV keratoconus, best corrected visual acuity 0.05 or less, collagen, 
vascular, autoimmune diseases and other systemic diseases. CXL was performed on patients with highly irregular 
EQTPGCU��XGT[�VJKP�EQTPGCN�VJKEMPGUU�
��������zO��CPF�VJQUG�YJQ�YGTG�XGT[�FKHſEWNV�VQ�HQNNQY�WR��$QVJ�ITQWRU�WUGF�
a Keraring 5 mm optical zone segment.
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&T�%QUMWPUGXGP�RTGUGPVGF�VJG�TGUWNVU�QH�JKU�UVWF[��ITQWR�+�GZJKDKVGF�XGT[�NKVVNG�EJCPIG�KP�WPEQTTGEVGF�XKUWCN� 
acuity and best corrected visual acuity (UCVA-BCVA), while group II exhibited increasing improvement over time 
in UCVA-BCVA (Graph 1). Group I showed an increase in cylinder and spherical equivalent (SEQ) at 48 months of 
follow-up, while group II showed a decrease in those parameters (Graph 2). The K2 parameter also underwent the 
same decrease in group II at 48 months, while there was an increase in K2 from months 6 to 48 in group I (Graph 3). 
6JG�OGCP�-�FGETGCUGF�D[�����&�KP�ITQWR�+�CPF�D[�����&�KP�ITQWR�++� 
&T�%QUMWPUGXGP�UVCVGF�VJCV�VJG�CIG�QH�VJG�RCVKGPVU�UGNGEVGF�YCU�UQ�DGECWUG�VJG[�FKF�PQV�YCPV�CP[�RTQITGUUKQP� 

*G�RTQRQUGF�VJCV�DKQOGEJCPKECN�EJCPIGU�OKIJV�GZRNCKP�VJG�TGFWEVKQP�KP�GHſEKGPE[�KP�VJG�+%4�ITQWR��0GXGTVJGNGUU�� 
UCVA and BCVA in group I had still not changed between 6 and 48 months in 14 eyes, the SEQ was unchanged in 
6 eyes and the CYL was unchanged in 8 eyes. Moreover, K2 did not change in 12 eyes and the mean K did not 
change in 11 eyes in group I. 
&T�%QUMWPUGXGP�EQPENWFGF�VJCV�+%4�KORNCPVCVKQP�KU�CP�GHHGEVKXG�OGVJQF�HQT�VJG�KORTQXGOGPV�QH�7%8#�CPF� 

$%8#�KP�-%��*QYGXGT��VJG�KPJKDKVKPI�GHHGEV�QH�+%4�KP�-%�RTQITGUUKQP�KU�UVKNN�WPENGCT��%:.�YKVJ�TKDQƀCXKP�CPF�78� 
light seems to be a safe procedure for halting the progression of KC. Finally, the addition of corneal crosslinking 
YKVJ�TKDQƀCXKP�CPF�78�NKIJV� 78�:�� VQ�-GTCTKPI� KORNCPVCVKQP�[KGNFU�ITGCVGT� KORTQXGOGPV� KP�MGTCVQEQPWU� VJCP� 
Keraring implantation alone. 
#V�VJG�GPF�QH�JKU�VCNM��&T�%QUMWPUGXGP�UVCVGF�VJCV�JG�ECP�PQV�FGſPKVKXGN[�UC[�VJCV�YG�PGGF�VQ�RGTHQTO�%:.�RTKQT� 

VQ�+%4�KORNCPVCVKQP��DWV�VJG�TGUWNVU�FKF�UJQY�C�TGFWEVKQP�KP�GHſEKGPE[�KP�ITQWR�+�YJKNG�VJG�GHHGEV�YCU�OCKPVCKPGF� 
over the study period in group II. 

Graph 1: Change in UCVA-BCVA in the ICR group vs the ICR + CXL group 

Graph 2: Change in cylinder and SEQ in the ICR group vs the ICR + CXL group 
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Graph 3: Change in K2 in the ICR group vs the ICR + CXL group

PRESENTATION 8

When Implanting Intrastromal Corneal Ring Segments (ICRSs), Do You Still Need to Perform Corneal 
%QNNCIGP�%TQUU�NKPMKPI�
%:.��YKVJ�4KDQƀCXKP�CPF�7NVTCXKQNGV�#�
78#��
78�%:.�!

Michael Assouline
AIHP, ACCA, Funder and Director of Médical Center Ophthalmologique Iéna Vision, Paris, France 

&T�#UUQWNKPG�DGICP�JKU�RTGUGPVCVKQP�D[�UJQYKPI�VJG�TGUWNVU�QH�JKU�UVWF[�QP����RCVKGPVU�YJQ�WPFGTYGPV�+%45�YKVJQWV�
CXL, and were followed for 4 years. There was no disease progression among the vast majority of patients that did 
not have post-Lasik ectasia. 

He mentioned that he does not perform systematic CXL procedures (except for patients under 16 years of age), 
DWV�TCVJGT�YCKVU�CPF�HQNNQYU�JKU�RCVKGPVU�RGTKQFKECNN[�VQ�QDVCKP�RTQQH�QH�UKIPKſECPV�EJCPIG�KP�EQTPGCN�UJCRG�DGHQTG�
deciding to do cross-linking. He said that he sees about 20 to 30 keratoconus patients per week, including follow-up 
RCVKGPVU��CPF�FQGU�HGYGT�VJCP�������%:.�RTQEGFWTGU�RGT�[GCT��&GURKVG�VJQUG�NQY�PWODGTU�QH�%:.�RTQEGFWTGU��JG�
does not perform more keratoplasties, and his patients have not yet abandoned him! 

*G�DGNKGXGU�VJCV�OCP[�PQPURGEKCNK\GF�G[G�FQEVQTU�QPN[�GPVGTGF�VJG�ſGNF�QH�MGTCVQEQPWU�VTGCVOGPV�YJGP�UGGOKPIN[�
‘easy to perform’ methods became available and economically attractive. He thinks that cross-linking is now applied 
D[�OCP[�VQ�OQUV�KH�PQV�CNN�MGTCVQEQPWU�RCVKGPVU�YKVJQWV�TGCNN[�CUUGUUKPI�VJG�TKUM�DGPGſV�TCVKQ�HQT�GCEJ�KPFKXKFWCN��6JG�
RTQEGFWTG�KU�VGEJPKECNN[�XGT[�GCU[�VQ�RGTHQTO�CPF�KV�FQGU�PQV�TGSWKTG�OWEJ�GZRGTVKUG��*QYGXGT��VJG�NQPI�VGTO�GHſECE[�
has not be proven for keratoconus patients which have no or slow progression, and was not effectively compared 
to that of other approaches (such as prevention of eye rubbing, or intrastromal segments). Short-term complications 
of CXL include wound healing delay, corneal infection and scarring that may affect visual performance in more 
than 1% of cases. In addition, long-term side effects of CXL are largely unknown at this time, and may for instance 
include lens, vitreous and retinal damage from phototoxicity. 

$GHQTG�ECTT[KPI�QWV�C�%:.�RTQEGFWTG��&T�#UUQWNKPG�UVWFKGU�VJG�ECPFKFCVG�G[GU�XGT[�ECTGHWNN[��*G�YQTMU�YKVJ�
two types of corneal topography, Orbscan and Pentacam, as well as anterior OCT (Visante Zeiss). The patients carry 
out differential maps every 6 months on a regular basis, and undergo optical coherence tomography as well. Their 
vision is assessed, and their aberrations are measured at the same time. 

$GECWUG�QH�VJKU�GZRGTKGPEG�&T�#UUQWNKPG�UWIIGUVU�VJCV�+%45�UJQWNF�DG�VJG�ſTUV�NKPG�QH�VTGCVOGPV�KP�-%�DGECWUG�KV�
may address both goals of improving vision and limiting disease progression, with virtually no risk for the patient. 
Once ICRS are in place, few patients will experience progression of KC, and this may limit or delay the need for CXL.

He concluded by saying that such a comprehensive follow-up protocol provides enough data to help keep 
WRFCVGF�QP�VJG�RCVKGPVUŏ�UVCVWU��CPF�VJCV�YG�UJQWNF�PQV�HGGN�EQORGNNGF�VQ�FQ�%:.�KH�PQ�UKIPKſECPV�RTQITGUUKQP�QH�
KC can be proven.
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PRESENTATION 9 

Ferrara-type Intracorneal Ring Segments (ICRSs) and Progression of Keratoconus (KC) 

1José F Alfonso, 2Carlos Lisa, 3Luis Fernández-Vega Cueto, 4Jesús Merayo 
1-4Department of Corneal, Lens and Refractive Surgery, Instituto Oftalmológico Fernández-Vega Fundación de Investigación 
Oftalmológica Universidad de Oviedo, Spain 

&T�#NHQPUQ�RTGUGPVGF�JKU�ITQWRŏU�KFGC�CDQWV�VJG�KPƀWGPEG�QH�VJG�(GTTCTC�V[RG�UGIOGPV�QP�VJG�RTQITGUUKQP�QH�-%��*G� 
GZRNCKPGF�VYQ�V[RGU�QH�ENCUUKſECVKQPU��VJG�ENCUUKE�ENCUUKſECVKQP��YJKEJ�KU�ŎRTQITGUUKQP�DCUGF�VTGCVOGPVŏ�VJCV�RTQRQUGU� 
treatment by corneal collagen cross-linking (CXL) or segments if the ectasia is progressive, and the ‘morphological’ 
ENCUUKſECVKQP� VJCV�(GTTCTC�GUVCDNKUJGF� HQT�WUG�CV�CP[�UVCIG��*G� NCVGT�FGOQPUVTCVGF�C� EWUVQOK\GF� VTGCVOGPV�YKVJ� 
segments (‘diagnosis based treatment’) (Fig. 1). 

Fig. 1:�6JG�FG�(GTTCTC�ŎOQTRJQNQIKECNŏ�ENCUUKſECVKQP�HQT�FKCIPQUKU�DCUGF�VTGCVOGPV� 

Fig. 2: Keratoconus phenotypes: nipple, bow tie, croissant, duck and snowman 

(QNNQYKPI�(GTTCTCŏU�FKCIPQUVKE�IWKFGNKPGU��JKU� VGCO�ENCUUKſGF� VJG�-%� KPVQ���OCKP�RJGPQV[RGU����EGPVTCN�CPF 
3 paracentral types, based on the location of the thinnest point, asphericity and the relationship between refractive, 
topographic and coma axes (Fig. 2). 
(QNNQYKPI�VJGKT�GZVGPUKXG�GZRGTKGPEG�KP�FKCIPQUKPI�CPF�VTGCVKPI�CEEQTFKPI�VQ�VJKU�ENCUUKſECVKQP��VJG[�RWDNKUJGF� 

two papers related to the KC phenotypes and Ferrara segments. 
Based on the last meeting of the KC expert forum in Amsterdam, and on the papers that were published 

UKPEG�VJGP��&T�#NHQPUQ�UVCVGF�VJCV�VJGTG�CTG���RCTCOGVGTU�VJCV�CTG�TGNCVGF�VQ�-%�RTQITGUUKQP��RCEJ[OGVT[��UVGGRGUV� 
keratometry and visual acuity. He and his group analyzed these parameters in a retrospective study of 173 eyes 
with a minimum of 5 years of follow-up. The pachymetry was evaluated with optical coherence tomography (OCT) 
Visante at the optic zones of 0 to 2 mm and 2 to 5 mm. They discovered that the thinnest value remained stable at 
DQVJ�QRVKE�\QPGU�KP�EGPVTCN�-%�VJTQWIJQWV�VJG�ſTUV���[GCTU�CHVGT�UWTIGT[��6JKU�ſPFKPI�YCU�VJG�UCOG�HQT�RCTCEGPVTCN� 
-%��6JG�UVGGRGUV�MGTCVQOGVT[�YCU�CUUGUUGF�D[�2NCEKFQŏU�VQRQITCRJ[�CPF�VJG�5EJGKORƀWI�ECOGTC��#ICKP��CV���[GCTU�� 
VJGTG�YGTG�PQ�TGNGXCPV�EJCPIGU�KP�VJG�MGTCVQOGVTKE�ſPFKPIU�HQT�DQVJ�V[RGU�QH�-%��6JG�WPEQTTGEVGF�XKUWCN�CEWKV[� 
at the 5th postoperative year was better than it was before the surgery, but it was slightly worse than the values 
obtained at the 1st postoperative year for both types of KC. 
*G�CNUQ�RTGUGPVGF�CPQVJGT�RCTCOGVGT�HQT�GXCNWCVKPI�VJG�GHſEKGPE[�QH�UGIOGPVU�KP�UVQRRKPI�VJG�RTQITGUUKQP�QH�-%� 

CPF�VJG�PGGF�HQT�PGY�UWTIGTKGU�DCUGF�QP�VJKU�ENCUUKſECVKQP��6Q�CUUGUU�VJGUG�VQRKEU��VJG[�UVWFKGF�C�ITQWR�QH�CV�TKUM� 
RCVKGPVU�[QWPIGT�VJCP����[GCTU�VJCV�YGTG�VTGCVGF�YKVJ�UGIOGPVU��6JG[�KFGPVKſGF�����G[GU�VJCV�HWNſNNGF�VJGUG�ETKVGTKC� 
in their database of 1,300 KC cases (9% of the total sample). Only 5 (4.5%) eyes needed a reoperation due to KC 
RTQITGUUKQP��&T�#NHQPUQ�HQWPF�KV�KPVGTGUVKPI�VJCV�VJQUG���G[GU�EQTTGURQPFGF�VQ���URGEKſE�RJGPQV[RGU��DQY�VKG�CPF� 
snowman. They had been treated incorrectly, with 2 symmetrical segments at the horizontal meridian, a treatment 
that favors a pattern of inferior progression in younger patients (Fig. 3). Those patients should have been treated 
with a single inferior segment. 
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Fig. 3: Illustration of the treatment that favors progression in an inferior direction

&T�#NHQPUQ�EQPENWFGF�VJCV�VJG�-%�VTGCVGF�YKVJ�(GTTCTC�V[RG�UGIOGPVU�ECP�DG�EQPUKFGTGF�UVCDNG�CV���[GCTU�QH�
follow-up, subject to the previously mentioned treatment parameters. Patients younger than 20 years, who have the 
snowman or bow-tie phenotypes and who are treated with symmetrical segments at the horizontal meridian have a 
greater risk of progression, thus emphasizing the need to classify KC into phenotypes in order to identify the high-
risk cases. Preoperative location of the cone, asphericity and relation between coma, refractive and topographic axis 
are important for optical properties of keratoconus and also for visual and refractive outcomes after intracorneal 
ring segments implantation.

PRESENTATION 10

How Long to Wait for Visual Rehabilitation after Corneal Cross-linking (CXL)?

Farhad Hafezi
Lecturer and Professor, Hafezi Proposed Answers to the Interesting Question of How Long to Wait after CXL before Initiating Visual 
Rehabilitation

1P�QPG�JCPF��JG�UJQYGF�C�ECUG�RTGUGPVKPI�CV[RKECN�TGITGUUKQP�QH�����&�CV����OQPVJU�CHVGT�%:.�
(KI�����

Fig. 1

1P�VJG�QVJGT�JCPF��JG�RTGUGPVGF�C�ECUG�UGTKGU�QH���G[GU�VJCV�JCF�TGEGKXGF�UVCPFCTF�GRK�QHH�%:.�WUKPI�VJG�&TGUFGP�
RTQVQEQN��DWV�VJCV�UWTRTKUKPIN[�UJQYGF�ƀCVVGPKPI�QH�WR�VQ�����&��6JG�KPEKFGPEG�QH�VJKU�OCUUKXG�ƀCVVGPKPI�YCU�������
epi-off CXL procedures.1

7PVKN�YG�JCXG�PQV� HWNN[�WPFGTUVQQF�YJ[� UQOG�RCVKGPVU� UJQY� ŎPQTOCNŏ�ƀCVVGPKPI�CPF�QVJGTU� UJQY�OCUUKXG�
ƀCVVGPKPI��2TQHGUUQT�*CHG\K�RTGHGTU�VQ�RGTHQTO�24-�CHVGT�%:.�QPN[�QPEG�VJG�-�TGCFKPIU�JCXG�UVCDKNK\GF�
UGSWGPVKCN�
over simultaneous).

Farhad Hafezi




 

  



 



IJKECD
 

Keratoconus Expert Meeting, London, 2014 

To do so, we need to know how much an excimer laser pulse ablates in a previously cross-linked cornea. He cited 
two studies that were performed on different laser platforms, but were congruent in terms that both studies showed 
9 to 12% less ablation in a previously cross-linked cornea.2,3 This will lead to the development of new nomograms 
for PRK excimer laser treatment of cross-linked corneas. 

REFERENCES 
1. Hafezi F, Koller T, Vinciguerra P, Seiler T. Marked remodelling of the anterior corneal surface following collagen crosslinking 
YKVJ�TKDQƀCXKP�CPF�78#��$T�,�1RJVJCNOQN�������� ������������� 

� ���� %JGP�5��.K�;��5VQLCPQXKE�#��<JCPI�,��9CPI�;��9CPI�3��5GKNGT�6��'XCNWCVKQP�QH�VJG�GHſECE[�QH�GZEKOGT�NCUGT�CDNCVKQP�QH�ETQUUNKPMGF� 
porcine cornea. PloS One 2012;7(10):e46232. 

� ���� 4KEJQ\�1��/QUSWGTC�#5��-NKPI�5��*COOGT�#��/CIPCIQ�6��$QUEJ�//��*CHG\K�(��&GVGTOKPCVKQP�QH�VJG�GZEKOGT�NCUGT�CDNCVKQP�TCVG� 
in previously cross-linked corneas. J Refract Surg 2014;30(9):628-632. 

PRESENTATION 11 

7PFGTUVCPFKPI�CPF�/CPCIKPI�-GTCVQEQPWU�
-%� 

1Michael Assouline, 2Tony Guedj, 3Lydia Bessede 
1-3Clinique de la Vision and Centre Iéna Vision, Paris, France 

&T�#UUQWNKPG�UVCTVGF�JKU�VCNM�D[�UC[KPI�VJCV�-%�KU�C�ŎVQWIJ�EQQMKGŏ�VQ�UYCNNQY�KP�OGFKECN�UEKGPEG��CPF�VJCV�KV�HCNNU�KP� 
VJG�ECVGIQT[�QH�C�HCKNGF�UEKGPVKſE�CRRTQCEJ��6JGTG�KU�UVKNN�PQ�GXKFGPEG�DCUGF�OGFKEKPG�HQT�-%�� 
*G�ENCKOGF�VJCV�PQ�QPG�MPQYU�VJG�GZCEV�RCVJQRJ[UKQNQI[�QH�VJG�FKUGCUG�UKPEG�VJGTG�KU�PQ�ENGCTN[�KFGPVKſGF�ECWUG�QT� 

OGEJCPKUO��CPF�VJCV�VJG�FKCIPQUKU�KU�CNUQ�RTQDNGOCVKE�DGECWUG�VJGTG�CTG�PQ�FGſPKVKXG�FKCIPQUVKE�ETKVGTKC��/QTGQXGT�� 
the receiver operating curves are based on speculative incidence and prevalence because the rules of interpretation 
QH�EQTPGCN�VQRQITCRJ[�CTG�FGſPGF�D[�UWDLGEVKXG�QDUGTXGTU��*G�CNUQ�PQVGF�VJCV�VJGTG�KU�PQ�ENGCT�RTQQH�VJCV�.CUKM�KU�C� 
direct cause of ectasia, and that it would be more appropriate from a clinical and medicolegal standpoint to refer to 
post-lasikectasia as a keratoconus revealed by Lasik. 

The follow-up of KC is also problematic due to the great variation in presentation. Long-term follow-up is also 
FKHſEWNV�DGECWUG�QH�VGEJPKECN�CPF�IGQITCRJKE�TGUVTKEVKQPU� 

Therapeutic strategy consists of a number of means, combinations and sequences. The fact that KC is a relatively 
TCTG�FKUGCUG�NGCFU�VQ�UGTKGU�VJCV�KPENWFG�VQQ�HGY�RCVKGPVU�VQ�CTTKXG�CV�ſTO�EQPENWUKQPU�YKVJ�C�JKIJ�NGXGN�QH�UKIPKſECPEG�� 
*G�GORJCUK\GF�VJCV�VJGTG�KU�CNUQ�FKHſEWNV[�KP�EQPFWEVKPI�C�OGVC�CPCN[UKU�FWG�VQ�VJG�HCEV�VJCV�VJGTG�KU�PQ�EQPUGPUWU� 
on standardized outcome variables. Finally, the lack of funding precludes prospective randomized trials. 

He raised the question as to whether KC is a single entity or a group of diseases (Fig. 1). 

Fig. 1: Clinical photography of keratoconus from left to right and top to bottom: acute keratoglobus, acute keratoconus, acute pellucid 
OCTIKPCN�FGIGPGTCVKQP��GZVTGOG�EQPG��FGUEGOGVŏU�DTGCM��CPF�CEWVG�J[FTQRU�KP�C�&QYPŏU�U[PFTQOG�RCVKGPV� YKVJ�KTKU�$TWUJſGNFŏU�URQVU� 
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&T�#UUQWNKPG�JCF�VTKGF�VQ�NQQM�CV�VJG�RWDNKUJGF�KPHQTOCVKQP�QP�-%�IGPGVKEU�HQT�C�DGVVGT�WPFGTUVCPFKPI�QH�VJG�
disease, but that, too, turned out to be very complex. He said that we do not know whether the mechanical deformity 
is the result of altered genes and proteins, or whether expressed genes and proteins are the consequence of long- 
term structural changes in the cornea.

&T�#UUQWNKPG�ICXG�C����RQKPVU�CDQWV�MGTCVQEQPWU�VJCV�PGGFU�VQ�DG�CFFTGUUGF�CU�HQNNQYU��
1. Are we treating the cause or the consequence?
2. Long-term safety
3. Corneal topographic and remodeling effects
4. Corneal thinning and biomechanical loss
5. Need for subsequent interventions 
��� &GNC[KPI�QT�FGHGTTKPI�2-2
7. Visual acuity
8. Refractive outcomes
��� 8KUWCN�SWCNKV[�
EQPVTCUV��FKUVQTUKQP��ƀWEVWCVKQP�
10. Contact lens tolerance
11. Quality of life
12. Patient satisfaction.

As few as 11 out of 4613 published papers on KC were conclusive prospective randomized trials. We also lack 
information on the epidemiology of the condition. 

Characterizing KC based on biomechanical changes turned out not to be possible because the biomechanical 
features of KC overlap (Fig. 2).

Fig. 2: Biomechanical changes in keratoconus (ORA: CH/CRF). Comparison of the ratio of cornea hysteresis (CH) and corneal 
resistance factor (CRF) in 320 eyes, fails to clearly discriminate populations of keratoconus patients, lasik patients, PRK patient and 
older presbylasik patients or cataract patients

According to him, the main outcome variable should be the quality of vision.
The common believe that KC no longer progresses after age of 35 years is not correct: there are many cases that 

showed progression even after the age of 70 years (Fig. 3, Courtesy��,QJP�-CPGNQRQWNNQU��/&��
&T�#UUQWNKPG�EQPVKPWGF�D[�RTQRQUKPI�CP�KPVGTGUVKPI�CUUWORVKQP�VJCV�-%�OC[�DG�C�PGWTQUGPUQT[�TCVJGT�VJCP�C�

corneal disease. He claimed that it is a disease of the regulation of the emmetropization process that does not affect 
the axial length of the eye but rather the corneal curvature.





                

                 

          

IJKECD 

Keratoconus Expert Meeting, London, 2014 

Fig. 3: Case presentation of progression after the age of 70 years (Courtesy: John Kanelopoullos) 

+P�EQPENWUKQP��&T�#UUQWNKPG�RTGUGPVGF�UGXGTCN�RTQXQECVKXG�EQPEGRVU�YKVJ�TGICTF�VQ�-%�� ���+V�OC[�DG�C�XKUWCN� 
differentiation or evolution of the emmetropization process of the eye from neurosensory origin rather than a primary 
structural corneal disease, (2) it is a more frequently occurring disease than currently believed, (3) its epicenter is 
in the Middle East, (4) it occurs and progresses at any time, at a faster rate when corneal structure is mechanically 
challenged (eye rubbing, Lasik), (5) managing KC should primarily aim at an early correction of high order aberration 
by optical or surgical means. This should contribute to the prevention of eye rubbing and limit KC progression and 
delay or avoid keratoplasty. Strengthening corneal structure with cross-linking may also help slowing down the 
process in selected cases, but should be used more conservatively than what is currently observed, since the exact 
NQPI�VGTO�TKUM�DGPGſV�TCVKQ�KU�EWTTGPVN[�WPMPQYP� 

PRESENTATION 12 

How Mini-scleral Contact Lens Adaptation has Changed my Surgical Volume 

Jéróme C Vryghem 

Eye Surgeon at Clinique du Parc Leopold, Brussels, Belgium 

&T� 8T[IJGO� PQVGF� VJCV� KC surgeons can use three different techniques to visually rehabilitate Keratoconus 
patients. These techniques are: topography-guided PRK, phakic lens implantation of intracorneal ring segments: 
they can be useful after cross-linking in younger patients with progressive keratoconus or in older patients with 
stable Keratoconus. He contends that we can aim and sometimes obtain near emmetropia. He also remarked that 
there will always be a complex debate for choosing among these techniques because of the parameters at play, such 
as BCVA, spherical equivalent, astigmatism, corneal thickness, aspect and centration of the conus, etc. All things 
considered, all three are good and yield encouraging results. However, we have to bear in mind that contact lenses 
will give a better, faster visual result. 
&T�8T[IJGO�UCKF�VJCV�UKPEG�JG�UVCTVGF�YQTMKPI�YKVJ�C�URGEKCNK\GF�QRVQOGVTKUV�HQT�VJG�CFCRVCVKQP�QH�EQPVCEV�NGPUGU� 

HQT�FKHſEWNV�ECUGU��UWEJ�CU�MGTCVQEQPWU��RQUV�TCFKCN�MGTCVQVQO[��RQUV�UECTU��GVE��JKU�PGGF�VQ�RGTHQTO�UWTIKECN�XKUWCN� 
rehabilitation (SVR) techniques has drastically diminished. 

He explained how the mini scleral lenses work. Mini scleral contact lenses are less than 18 mm in diameter. They 
JCXG�VQ�XCWNV�QXGT�VJG�EQTPGC�CPF�NKODWU�CPF�NCPF�QP�VJG�UENGTC��8KUKQP�KU�TGUVQTGF�D[�C�NKSWKF�TGUGTXQKT�VJCV�ſNNU�KP� 
the surface irregularities of the cornea. 

In comparison to rigid gas permeable contact lenses, mini scleral contact lenses are more comfortable, do not 
dislodge and are less likely to scar the cornea at long-term. Besides that, the manipulation of mini scleral lenses is 
much easier than with the older bigger scleral contact lenses. 
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In addition to those advantages, the wearing time of a mini scleral contact lens is increased by using a high 
oxygen transmissible contact lens material up to 12 hours/day. A toric scleral landing zone enhances the stability 
and centration of the lens with the possibility of incorporating a front cylinder, giving better visual acuity. 

He noted that, in his practice, the use of mini scleral contact lenses has drastically decreased the need of performing 
SVR techniques by: 81% in ICRS, 80% in TG-PRK, and 60% in phakiclenses. In addition, patient satisfaction from 
the use of mini scleral lenses was high (an average of 7/10 on a scale from 1-10).

&T�8T[IJGO�EQPENWFGF�JKU�RTGUGPVCVKQP�D[�KPXKVKPI�VJG�CWFKGPEG�VQ�VJKPM�CDQWV�VJG�RQUUKDKNKV[�QH�CFCRVKPI�OKPK�
scleral contact lenses before deciding upon surgery.

  Voting Results

 

 


