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HIGH ORDER WAVEFRONT ABERRATIONS

Most of high order wave front aberration are either

1- PRIMARY
Keratoconus, PMD

2- SECONDARY
Trauma, post Laser treatment

3- IATROGENIC
To induce high order aberration on normal cornea
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INDICATIONS FOR SELECTIVE HIGH ORDER ABERRATION CORRECTION

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

B- Spherical Aberration

( Decentered Ablation, Incomplete Flap Cut, Partial Ablation )
( Small Treatment Zone ) With Night Vision Disturbance

3- On Normal Cornea, To Induce Abnormal Cornea
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# ASTIGMATISM

# COMA

# Spherical Aberration
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# ASTIGMATISM

1. Convert Irreqular To Reqgular

2. Reduce Reqular Astigmatism With Minimal Coupling Effect
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# COMA

1. Decentered Ablation
2. Ectasia
3. PMD
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# 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)
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Ocular Wave Front Aberration

= Low Order Wave Front Aberration
Correctable with glasses i.e. Sphere and cylinder

= FHigh Order Wave Front Aberration
Uncorrectable with glasses
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Zernike expansion are generally

The 271 radial order in the Zernike
expansion represents
the traditional ophthalmic prescription.
the sphero cylindrical.
are called the
law order wave front
aberrations.
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Measuring
High Order Aberration

* OPD Scan Il

NG

 Gallali Schimpflung
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WAVEFRONT ABERRATIONS

Spherical Aberration (PURE wave front guided )

1- Epithelial Shape& Thickness are Regular
2-No Rule Of Epithelium On Technique
3-Can Be Done On Surface Or Under The Flap

Astigmatism _ (PURE wave front guided )

Irregular Astigmatism

Coma Aberration ( MIXED)

Keratoconus &Ectasia & Decentered treatment
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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
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# ASTIGMATISM

1. Convert Irreqular To Reqgular

2. Reduce Reqular Astigmatism With Minimal Coupling Effect
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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)
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Spherical Aspherical

Refractive Surface
Surface Normal Cormea
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J } Normal Phakic eye J

+VE SPERICAL ABERRATIO

Post Myopic laser

Very high +ve SA

+/- ZERO ABERRATION Post Hyperopic

Spherical
Zero SA laser

refractive Surface

High +ve SA 10™ EVOLVING PRACTICE OF OPHTHALMOLOGY LowFve
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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
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COMA

“*Keratoconus
«*Pellucid Marginal Degeneration
<*Post LASIK
Decentered Ablation
Ectasia
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Topography
Guided Ablation

Wavefront
Guided Ablation

Decentered Ablation

Mixed Functional & Topographic
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Technique
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I\.r.i‘"ll “= "" II'H'IYU'\JIH.

PreDp.

By avefront Grolfjp4/2021 09:58
Right

Total Ablatmn

20 amifstep

MmO

' 1]
Max:  AL4TIm gl

Hert: :
st :

NIDEK FinalFit »er1 .17

(000

|

Target

Mo.21 -Wavefront Group

WF error @ 2626 pm

fone 6.0 mm Order . Ellht II I_II_Iu:Tl'1 n°

Sphere Ablation

20lumisisten

Irr.Settings  Zernike |

(g | [ rr- 0ZMZmm) Eﬂ,, o RO Value(mm)
oz | 50 T RoO: | 7.37
e 1z [ 80 - 3=|_ FI_ . R 7.56
5 2l m - (2 e
, — 61 7 I 81 g
a 2l B = D N
L 10 110 12 [ 1301 14
4 B =
O 15 [ 160 17 [ 180 19 [ 20
= s BE © @
21 22 2301 24 250 26| 37
gﬂ BE B & s HE
28 [ 29 [ 300 31 [ 320 33 341 35
1 E E @ =
36 [ 37 0 38 [ 300 40 [ 410 421 43 [ 44
2| . =
A._.t.;.|ﬂ-T|-5|-5|-4|-3|-2|-1|'3'| 1]2]3]a|s|e|7]8]
ANGULAR FREQUEMNCY

No Treatment Yet

Mir Mirf:

Ml

Wi
L0

Mla

0L10) L
wha i m

Total SPH CYL Irregularity
CATz 1.4 0.0 0.0 +0.0~ +1.4
Spherical 0.0 0.0 oo 0 [nm]

Cancel

MmN

| 1]
Max:  AL4TIm Al

g

Hert: =
st :

Ahlation Rate (v : 0,600 pm
{(5) : 0.600 pm

B |

2| on| ]




I\.r.i‘"\.l‘

P

— el e ke P R
rl=-E=g tF W) -

EXAMPLE & STEPS OF SELECTIVE ABERRATION CORRECTION

T |y pTa I
Irr.Settings £ernike ]
PreDp. Target
B avefront Grolfji4/202102:58 No.21 |RISim Wavefront Group S+C+| | | Y- 0ZTZaNm) E{j RO Value(mmj
- _ a : 3
Right High Right High oz | 50 — L4 Ro: [ 737
e 1z [ 80 - 3=|_ FI_ . R 7.56
A .
p 2| B = IE 2 718
, W B | 7 I & Iv g
s 2 I = B =
Lﬂ Eﬂmzﬁﬂgﬂu%*la
0 15 W 16 17 [ 18 13 [ 20
ol 5l AR &S [ BE B
U [~ 21 [ 22 [ 23 24 [ 250 260 2
WF errar : pm Hot : -0.614 S 5] IE B B =
Fone : 6.0 mm Order : &  Dist: 0.00@@ 0° J [ 28 [ 249 IF-SIII [ 31 I 32 IF-SS [ 34 35
i H E O B
Qim “alue @ J';ESE [ 37 [ as [ 3|—-4|:| a1 |_-42 a3z [ a4
=] o @ Fa
oL bt S
Total Ablation Sphere Ablation auto [ 81 -71-61-5|-4|FF 2| 1] 0] 1203 4]5]el7]e]
P AMNGULAR FREQUEMCY

20l umpnstep 20 umpstep

Only Trefoil

Mir

Ml

0L10) L
wha i m

Wi

0.0um .0
EH Iy

g <l 5
it 00

Total SPH L Irregularny
N I D E K CATz 8.4 0.0 0.0 +0.0~ +8.4
FinalFit »'er1 .17 Spherical 0.0 0.0 oo | [bm]

Cancel

MmO
[ FE3R

‘ o

BHEIm

Ahlation Rate (v : 0,600 pm
(S):

Hot
List:

0.600 pm

B |
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EXAMPLE & STEPS OF SELECTIVE ABERRATION CORRECTION
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EXPANDING VISION

COMA

** Keratoconus
“*Pellucid Marginal Degeneration
“*Post LASIK

Decentered Ablation
Ectasia




EXPANDING VISION
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Technique



_.. Decentered Abiation
Mixed Functional & Topographic
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