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Updated Protocol to Provide Best 

Vision after CXL in Keratoconus

Mohamed Shafik Shaheen  MD, PhD
Professor of Ophthalmology,

University of  Alexandria,

Horus Vision Correction Center,

Egypt

What is after CXL??
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Pre CXL 3 months 6 months 1 year

K-max (D)

(Fig. 3); Maximum keratometric reading before and after cross linking

K-max = maximum keratometric reading.   D = diopters 

Results
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The KC Topic is So controversial!!!!!
Do we have a guideline/Answer for cases? 

We Should Revise the Definition of KC!!

KC is considered now as a “Controllable”

“Treatable”

Primary ectatic disease in which we can now: 

Early diagnose/

halt the progression/ 

provide good vision using the patient own cornea.
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The extreme irregularity of the pupil entrance 

is the main reason for visual degradation

Treatment of refractive error in patients with complex corneas using iDesign

ESCRS 2013, Amsterdam

Dr. Mohamed Shafik

Horus Vision Correction Center (HVCC)

Alexandria, Egypt

WFG Laser Vision Correction 

using the iDesign System

• High-resolution sensor maximizes capture rates

– High-resolution Hartmann-Shack wavefront sensor (5 

times higher than WaveScan)

– Fourier reconstruction algorithms using up to 1257 

micro-refractions over a 7 mm diameter wavefront

– Outstanding accuracy, and ability to measure complex 

wavefronts or highly aberrated eyes for treatment 

planning

– Ability to capture more patients

– Improved spot quality, reduces spot                                                          

cross over effect

– Detection of HOAs

– Better reconstruction

• Increasing resolution provides

2nd Egypt-Middle East Femto Congress
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Treatment of refractive error in patients with complex corneas using iDesign

ESCRS 2013, Amsterdam

Dr. Mohamed Shafik

Horus Vision Correction Center (HVCC)

Alexandria, Egypt

High-Definition 

Hartman-Shack Sensor

• WaveScan vs. 

iDesign system 

comparison 

– Improved spot 

quality

– Better detection of 

highly aberrated 

eyes1

– For example: 

keratoconus, post 

incisional refractive 

procedures, irregular 

ablation profiles

Keratoconus Eye with 210m Resolution

Keratoconus Eye with 400m ResolutionL
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2nd Egypt-Middle East Femto Congress

Treatment of refractive error in patients with complex corneas using iDesign

ESCRS 2013, Amsterdam

Dr. Mohamed Shafik

Horus Vision Correction Center (HVCC)

Alexandria, Egypt

A Topo-guided ablation profile:

Uses the elevation topography to create an essential 

surgical plan to regularize the corneal surface 

This is a crude concept of the Cause / Effect relation!

AMO iDesign Medical Advisory Board Meeting at AAO

Las Vegas, 2015

Tamayo G, Serrano MG. Early clinical experience using custom excimer laser ablations to treat irregular astigmatism. 

J Cataract Refract Surg 2000;26(10):1442-50.
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CASE 1. 

24 years old lady with grade II KC

Had CXL 13 month ago. Presented with a stable 

irregular cornea

UCVA  0.05

Manifest Refraction + 0.75 -4.00 x 110

BCVA  0.3

CCC 453 µm

CASE 1. 

Preop Pentacam
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CASE 1. 

Preop iDesign MAP

CASE 1.

Ablation Profile design over the irregular cornea
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Preop vs Postop Pentacam
Pre Op
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CASE 1. 

Results:
3 months after CustomVue PRK powered by iDesign

Ablated tissue thickness 47 µm

Manifest Refraction -0.25 -1.00 X155

Very significant improvement in Corneal 

Irregularity indices and Aberrations
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CASE 1

Preop vs one year Postop. Corneal Irregularity 

Indices

Pre- Op

Post- Op
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CORNEA 2016
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Athens Protocol

Why Sequential and not Simultaneous PRK???

&

Why WF-guided and not Topo-guided???
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Why Sequential and not Simultaneous 

PRK???

Cons of Simultaneous “Athen’s Protocol”:

 Too Invasive (two techniques, Same Sitting)

 Does not take into account the effect of CXL

 Does not Address Emmetropia

 The drawbacks of Topo-guided profiles

Bilateral Delayed Epithelial Healing
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Why Sequential and not Simultaneous 

PRK???

Cons of Simultaneous “Athen’s Protocol”:

 Too Invasive (two techniques, Same Sitting)

 Does not take into account the

effect of CXL.
 Does not Address Emmetropia

 The drawbacks of Topo-guided profiles

????????
What if the CXL effect is too strong?
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Why Sequential and not Simultaneous 

PRK???
Cons of Simultaneous “Athen’s Protocol”:

 Too Invasive (two techniques, Same Sitting)

 Does not take into account the effect of CXL

 Does not Address Emmetropia

 The drawbacks of Topo-guided profiles

Why Sequential and not Simultaneous 

PRK???

Cons of Simultaneous “Athen’s Protocol”:

 Too Invasive (two techniques, Same Sitting)

 Does not Address Emmetropia

 Does not take into account the effect of CXL

 The drawbacks of Topo-guided profiles
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Why I am against Simultaneous 

Topo-PRK + CXL ?

Topo-Guided Profile Uses the elevation topography 

to create an essential surgical plan to regularize the 

corneal surface 

No data from Center

This is a crude concept of 

the Cause / Effect relation

The main problem is in the center!!!!
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26 ys. lady, CXL on July 29th, 2008

K values

ACD

W to W

-9.50 -4.00 x 46

BCVA  0.4--

-4.50 -3.50 x 138

BCVA 0.8-
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UCVA 0.7 
(One month postop.)

1.2

CORNEA 2014
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Case Series

51 eyes (32 patients: 21 females &  11males)

CXL  (9 ms. to 14 ms. Before ICL)

Stable refraction for the past 3 monthly visits

Mean age: 25.6 ± 4.1 ys. (21 – 33 ys.)

First case was implanted in July 2008

32 eyes are followed up for > 86 months  

Case Series
Cycloplegic (Objective) Refraction:

Sph.  -7.62 ± 4.66 D   (-2.00 to -16.00)

Cyl.   -5.23 ± 1.67 D   (-2.75 to -8.00) 

Sph. Eq  -10.24 ± 4.35    (-4.75 t0 – 18.50) 

Subjective Refraction:

Sph.   -5.42 ± 4.45 D   (0.00 to -14.50)

Cyl.    -4.34 ± 1.62 D   (-2.00 to -7.50)

Sph. Eq.  -7.61 ± 4.10    (-2.25 to – 15.75)

Corneal Multifocality ???????
BCVA: 0.63 ± 0.14 ( 0.4 – 0.8)
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crosslinking
Pre ICL After 7 days After 1

month
After 3
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After 6
months

After 1 year After 2 years After 3 years

Mean baseline sphere of subjective refraction= -5.42 Diopter

Mean baseline sphere of objective refraction= -7.62 Diopter

Mean 1Yr sphere of subjective refraction= 0 diopter

Mean 1Yr sphere of objective refraction= -0.05
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-5. 4 D

Sphere

Cylinder

Mean baseline cylinder of subjective refraction= -4.34 Diopter
Mean baseline cylinder of objective refraction= -5.23 Diopter
Mean 1Yr cylinder of subjective refraction= -0.05 Diopter
Mean 1Yr cylinder of objective refraction= -1.55 Diopter

-5.2D

-4.3 D

-6

-4

-2

0

2

Pre
crosslinking

Pre ICL After 7 days After 1 month After 3 months After 6 months After 1 year After 2 years After 3 years

Subjective refraction

objective refraction



1/29/2018

20

Vaulting (el abovedamiento central)

measured by Sheimpflug imaging

Mean vaulting at 1Yr = 509.75 µm
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Postoperative Results:

UCDVA improved to  0.88 ± 0.18 (0.6 to 1.2!) 

100% gained one line or more 

Glasses independent

No single major complication

Residual Sphere and Cylinder 

(Objective but not Subjective!)

Surgical Technique

Position TICL at proper axis according to diagram.
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The lens is ALWAYS implanted temporally, and then either rotated clockwise or

counterclockwise to match the patient axis.
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CONCLUSIONS

• High-definition aberrometers are able to read highly aberrated corneas
(such as in stable keratoconus) and generate out of them a dependable
ablation profile which can be used to reduce refractive error / HOAs in
such eyes and provide better quality of vision for those patients using
their own corneas without the need for any type of keratoplasty.

• Wavefront-guided ablation profile seems to be a better alternative than
the crude topography-guided ablation profile to address visual
rehabilitation in stable keratoconic eyes.

• Sequential PRK for keratoconic eyes after doing corneal CXL seems to be a
better alternative than simultaneous approach as it can address precisely
the visual rehabilitation after having the maximum effect of CXL.

• Toric-ICL can do whenever the Sphere and Cylinder are beyond the limits
of LVC
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2017

Springer, ISBN 978-3-319-43879-5 ISBN 978-3-319-43881-8 9 (e-Book) 

IC- Modern Diagnostic and Therapeutic Techniques for Irregular 
Cornea

Course Leader : Mohamed Shafik

Speakers:            Michael Belin
Theo Sieler
Jose Guell
Georges Baikoff
Farhad Hafezi
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