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Why H.O.A. Are so Important???

POOR  VISUAL  QUALITY  AFTER  

REFRACTIVE SURGERIES

What Accounts for Refractive 

Error?

▪83% Sphere/Cylinder

▪17% “Other”

▪ Coma

▪ Trefoil

▪ Spherical Aberration

▪ Higher Order Aberration

▪Higher order aberrations directly affect patient’s 

quality of vision
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Relation between Cylinder and 

HOA

▪Subjective refraction is referred to as the sphere 

and cylinder

▪When the HOA exist, the subjective refraction 

becomes pupil size and HOA dependent

𝐶 =
4√6

𝑅2
{𝑍32+𝑍52 − 2 15 1−∈2 𝑍3𝑍11 + 𝑍5𝑍13 +15 1−∈2 2[𝑍112 + 𝑍132}1/2

George Dai. Wavefront Optics for Vision Correction (SPIE Press, 2008)

▪Conventional ablation 

profiles is  a manifest 

refraction based 

procedure

-1,88DC

Manifest refraction 2.50 -1.50 x15°
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Sources of Post-LASIK Unsatisfaction

A straight forward 

Tomographic data 

for a 19 Ys. Lady 

with:

-2.00 -0.50 X 30 (OD)

-2.50 -0.75 X 155 (OS)

CCT: 603 & 600 μm

BCVA: 1.2 (OU)

Sources of Post-LASIK Unsatisfaction
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Sources of Post-LASIK Unsatisfaction

• Rotational movement of the eye around the Z-

axis “Cyclotorsion”

Is 2 Degrees Significant?

Residual PSF and Blurred Eye Chart Letters

Real eye: –0.15DS –1.01DC x 0˚ 

           1 deg                   2 deg                   5 deg                   15 deg                   30 deg 

 

 

CYCLOROTATIONAL ANGLE
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Sources of Post-LASIK Unsatisfaction

• As the pupil changes size, its centroid may not remain stationary, relative to the outer 
iris boundary

Diagnostic measurement (mesopic) LVC Treatment (photopic)

Outer Iris Boundary

Clinical impact of 

pupil centroid shift

Induced RMS error

0.0mm    0.1mm    0.2mm    0.3mm    0.4mm    0.5mm    0.6mm    0.7mm    0.8mm    0.9mm

0.0 µ       0.09µ      0.19µ      0.30µ      0.40µ      0.51µ      0.61µ      0.72µ      0.83µ      0.94µ

Shift of pupil centroid between aberrometer and laser

PreOp
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Large Angle Kappa

Sources of Post-LASIK Unsatisfaction

Wavefronts Change With Position

Spherical Aberration Same diameter

Same vertical scale

Same eye

Center shifted by 500µ

With this shift, 

you would be correcting the 

eye above with the

wavefront to the right!

Coma
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Sources of Post-LASIK Unsatisfaction
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WF-Guided Ablation

Cyclotorsional Registration

WaveScan 

Reference Marks

Cyclotorsion 

Rotation Indicator

Prominent Iris 

Landmarks

Analyze Your Patient’s Complaint
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Case Presentation
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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

CASE 3. Post LASIK Decentration

• 25 y lady 

• Had LASIK in July 2010 for -11.00 ?. Presented with 

ghosting, poor night vision

• UCVA  0.1

• Manifest Refraction: -2.50 -1.00 x 120

• BCVA  0.3

• CCC 468 µm

• Untreatable to date due to lack of capture with 

previous aberrometer

http://www.google.com.eg/url?url=http://www.clipartpanda.com/categories/smiley-face-star-clipart&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjN3dmdtvXTAhXGPxQKHTRKB8IQwW4IHzAF&usg=AFQjCNFXU3IDOeYTM33RtMfZ26agB3n_DQ
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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

CASE 3. Post LASIK Decentration 

Preop Pentacam

Irregularity Indices

Treatment of refractive error in patients with complex corneas using iDesign

ESCRS 2013, Amsterdam

Dr. Mohamed Shafik

Horus Vision Correction Center (HVCC)

Alexandria, Egypt

CASE 3. Post LASIK Decentration 

Preop iDesign MAP
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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

CASE 3. Post LASIK Decentration Ablation 

Profile design over the irregular cornea

Treatment of refractive error in patients with complex corneas using iDesign

ESCRS 2013, Amsterdam

Dr. Mohamed Shafik

Horus Vision Correction Center (HVCC)

Alexandria, Egypt

CASE 3. Post LASIK Decentration. 
Results: 12 months after CustomVue LASIK powered by iDesign

Ablated tissue thickness 41 µm

Manifest Refraction -0.75 -0.5 X180    
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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

CASE 3. Post LASIK Decentration. 

Preop vs Postop Pentacam

Post- Op

Pre- Op

Treatment of refractive error in patients with complex corneas using iDesign

ESCRS 2013, Amsterdam

Dr. Mohamed Shafik

Horus Vision Correction Center (HVCC)

Alexandria, Egypt

CASE 3. Post LASIK Decentration .

Prop vs Postop iDesign Map

Post- Op

Pre- Op
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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

Conclusions

Wavefront-Guided Redo can 

Address the Problem!

Thank You

m.shafikshaheen@gmail.com
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