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HIGH ORDER WAVEFRONT  ABERRATIONS

Most of  high order wave front aberration are either 

1 -  P R I M A RY   
 Ke r a to co n u s ,  P M D

2 -  S EC O N DA RY
    Tr a u m a ,  p o s t  L a s e r  t r e a t m e nt

3 -  I AT R O G E N I C
    To  i n d u c e  h i g h  o r d e r  a b e r r a t i o n  o n  n o r m a l  co r n e a   



1- Cases with corneal distortion e.g. 
     Advanced  Keratoconus , post PKP, Corneal scarring, etc… 
     Poor Vision even With Full  Correction, due to high order aberrations, So such HOA has to be corrected before 
     then Can Proceed For Phakic Or  Aphakic Lenses 

2- Post Lasik Complication
    A- Coma                                ( Decentered Ablation, Incomplete Flap Cut, Partial Ablation )
    B- Spherical Aberration     ( Small Treatment Zone )  With Night Vision Disturbance

 3- On Normal Cornea, To Induce Abnormal Cornea 

INDICATIONS  FOR  SELECTIVE  HIGH   ORDER ABERRATION  CORRECTION



#    ASTIGMATISM

#  Spherical  Aberration

#  COMA



#    ASTIGMATISM

1. Convert  Irregular  To  Regular

2. Reduce  Regular Astigmatism  With  Minimal  Coupling  Effect 

 
 



#  COMA

1. Decentered Ablation 
2.  Ectasia
3. PMD

 
 



         #  Spherical  Aberration

 1- Mostly Post Myopic Laser Correction

                          2- We May Intend To Increasing Spherical Aberration Fo  Presbyopia Management 
                              By Increasing Depth of Focus

 ( inducing irregularity on regular cornea) 

 



Ocular  Wave Front Aberration

◼   Low Order Wave Front Aberration

         Correctable with glasses i.e. Sphere and cylinder

◼    High Order Wave Front Aberration

                     Uncorrectable with glasses



The 0 and 1st radial orders of the 

Zernike expansion are generally 
ignored. 

The 2nd  radial order in the Zernike 
expansion represents  

the traditional ophthalmic prescription. 
the sphero cylindrical.

are called the 
law order wave front 
aberrations.

The 3rd radial order and higher are collectively 
called the higher order wave front aberrations.



    

❖  OPD Scan III
❖  Gallali  Schimpflung

Measuring 

High Order  Aberration  







      
 
WAVEFRONT  ABERRATIONS

1- Epithelial Shape& Thickness are Regular
2-No Rule Of Epithelium On Technique

3-Can Be Done On Surface Or Under The Flap

Spherical  Aberration  (PURE wave front guided )

Coma Aberration ( MIXED)

Keratoconus &Ectasia  &  Decentered   treatment  

Irregular Astigmatism

Astigmatism     (PURE wave front guided )

?????  Regular Astigmatism



Treatment

Customized     PTK

     A-     Wave Front  Guided Ablation,

Normal Topography, on Pupillary Center, Better  Correction Of  Wave front   
Aberration

B-     Topography  Guided Ablation 

Abnormal Topography , on Visual Axis, Corrects Only Topographic Pathology 



#    ASTIGMATISM

1. Convert  Irregular  To  Regular

2. Reduce  Regular Astigmatism  With  Minimal  Coupling  Effect 

 
 



First Change  Irregular To Regular 
Astigmatism, THEN can go for other 

refractive correction modality





   Spherical  Aberration

          1- Mostly Post Myopic Laser Correction

2- We May Intend To Increase  Spherical Aberration For 

        Presbyopia Management By Increasing Depth of Focus

     ( inducing irregularity on regular cornea) 

 



Aspherical     

Surface 

Normal Cornea

Spherical  

Refractive 

Surface 



Spherical   
refractive Surface

Normal Prolate cornea

+ve  SA

Normal Phakic eye

+/-
Zero  SA

High +ve  SA

Post Myopic laser 

Post Hyperopic 
 laser 

Very high +ve SA

Low  +ve 
 SA







Myopic   LVC, Residual error & decreasing SA



Inducing Irregularity On Regular Cornea

We may intend to increase spherical aberration  ( increasing Q value)
in the non-dominant eye to increase the depth of focus 
for Presbiopia management



E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N

P r e s b i o p i a  c o r r e c t i o n



COMA

❖Keratoconus
❖Pellucid  Marginal  Degeneration
❖Post LASIK  
 Decentered Ablation 
 Ectasia

 
 





Coma & SA



Technique



D r  S a m i  M a h m o u d  A l r a b i a h

F R C S ,  F R C O P t h

 K u w a i t

N o  T r e a t m e n t  Y e t  

E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N



D r  S a m i  M a h m o u d  A l r a b i a h

F R C S ,  F R C O P t h

 K u w a i t

O n l y  T r e f o i l

E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N



D r  S a m i  M a h m o u d  A l r a b i a h

F R C S ,  F R C O P t h

 K u w a i t

T r e f o i l  +  C o m a

E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N



D r  S a m i  M a h m o u d  A l r a b i a h

F R C S ,  F R C O P t h

 K u w a i t

T r e f o i l  +  C o m a ,  

S t i l l  L a w  O r d e r  N o t  C o r r e c t e d  

S o ,  M a i n  C o n c e r n  I s  F o r  Q u a l i t y  O f  V i s i o n ,  

I f  N o  E n o u g h  T i s s u e  O n l y  T r y  F o r  H i g h  O r d e r  A b e r r a t i o n  

E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N

B e t t e r  q u a l i t y  o f  v i s i o n ,  o n l y  2 5 . 5  m



E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N

C o m a +  c y l i n d e r  



E X A M P L E  &  S T E P S  O F  S E L E C T I V E   A B E R R A T I O N  C O R R E C T I O N

C o m a +  c y l i n d e r  

I f  E n o u g h  T i s s u e  O n l y  T r y  F o r  H i g h  O r d e r  A b e r r a t i o n  

B e t t e r  q u a l i t y  o f  v i s i o n ,  o n l y  7 3  m





الحمد لله رب العالمين





























COMA
❖Keratoconus
❖Pellucid  Marginal  Degeneration
❖Post LASIK  
 Decentered Ablation 
 Ectasia

 
 



الحمد لله رب العالمين



Technique
 



D r  S a m i  M a h m o u d  A l r a b i a h

F R C S ,  F R C O P t h

 K u w a i t

Decentered   Ablation
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