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PurposePurpose
To show that  best fit regression formula of To show that  best fit regression formula of 
postoperative refractive outcomes correlates postoperative refractive outcomes correlates 
to excimer laser ablation patternsto excimer laser ablation patterns
That increased induced spherical  aberration That increased induced spherical  aberration 
is related to the observed overcorrection of is related to the observed overcorrection of 
sphere sphere 
That increased induced secondary That increased induced secondary 
astigmatism is related to overcorrection of astigmatism is related to overcorrection of 
cylinder and spherecylinder and sphere



Spherical aberration is directly proportional to the  Spherical aberration is directly proportional to the  
lens power squared.lens power squared.
Expect an exponential increase of overcorrection Expect an exponential increase of overcorrection 
with increasing sphere treatmentswith increasing sphere treatments
(Secondary cylinder aberration is proportional (Secondary cylinder aberration is proportional 

to the product of the sphere and cylinder)to the product of the sphere and cylinder)

Sph Aber   Sphere   Sph Aber Sph Aber   Sphere   Sph Aber 



Secondary astigmatismSecondary astigmatism is the toric is the toric 
equivalent of spherical aberrationequivalent of spherical aberration

Spherical Aberration Higher Astigmatism



MethodsMethods

Laser profiles studied wereLaser profiles studied were
Visx StandardVisx Standard with a peripheral blend with a peripheral blend 
(Standard); (Standard); 
Visx CustomVue, Visx CustomVue, 
•• one to six dioptersone to six diopters (Low myopia (Low myopia --WavefrontWavefront););

Visx CustomVue, Visx CustomVue, 
•• six to eleven diopterssix to eleven diopters (High myopia(High myopia--WavefrontWavefront).).



Developed by Dr Jack Holladay Developed by Dr Jack Holladay 
and Dr Guy Kezirianand Dr Guy Kezirian

Refractive Surgical Consultant Refractive Surgical Consultant TMTM

uses surgical outcomes to calculate a uses surgical outcomes to calculate a 
best fit laser nomogramsbest fit laser nomograms



Refractive Surgical Consultant Refractive Surgical Consultant TMTM ResultsResults

LaserLaser *Induced *Induced 
spherical spherical 
aberrationaberration

Sphere (s) Sphere (s) 
nomogramnomogram

Cyl (c)Cyl (c)
nomogramnomogram

# # 
EyesEyes
s/cs/c

RR22 ss RR22

cc

Low Low 
Myopia Myopia 
WavefrontWavefront

0.110.11

0.260.26

1.07s +0.01s1.07s +0.01s22 +0.17c +0.17c 
+ 0.08 c+ 0.08 c22 +0.05sc+0.05sc

+1.02c  +0.01sc+1.02c  +0.01sc 10441044

0.520.52

0.80.8
55

High High 
Myopia Myopia 
WavefrontWavefront

1.22 s + 0.04s1.22 s + 0.04s22 1.32c + 0.06c1.32c + 0.06c22 179179

0.970.97

0.980.98 0.90.9
77

High High 
myopia myopia 
StandardStandard

0.970.971.21s + 0.04s1.21s + 0.04s22

+0.04sc+0.04sc
0.06s +0.01s0.06s +0.01s2 2 

+1.18c +0.03c+1.18c +0.03c22

+0.05sc+0.05sc

202202 0.90.9
77



Positive Spherical aberration is related to relative Positive Spherical aberration is related to relative 
underunder--correction of the midcorrection of the mid--peripheryperiphery



SphereSphere CylinderCylinder

Spherical aberrationSpherical aberration Spherical aberrationSpherical aberration

Visx 
standard 

with blend



Standard High MyopiaStandard High Myopia
shows overshows over--correction of both correction of both 

sphere and cylinder with coupling sphere and cylinder with coupling 
between the sphere and cylinder between the sphere and cylinder 

Sph=1.21s +0.04s2 +0.04sc (r2 0.97)       Cyl=0.06s +0.011 s2 +1Sph=1.21s +0.04s2 +0.04sc (r2 0.97)       Cyl=0.06s +0.011 s2 +1.18c +0.03c2 +0.05sc.18c +0.03c2 +0.05sc



Overcorrection of sphere and cylinder is associated with Overcorrection of sphere and cylinder is associated with 
increased spherical aberration and increased spherical aberration and secondary cylindersecondary cylinder

2nd cyl



Nidek Topography shows relative Nidek Topography shows relative 
overcorrection centrally with midovercorrection centrally with mid--
peripheral 2peripheral 2ndnd spherical aberrationspherical aberration

Pentacam topography 
shows secondary cylinder



Video:  Wavefront ablation of Video:  Wavefront ablation of 
withwith--thethe--rule cylinderrule cylinder



Low Myopia WavefrontLow Myopia Wavefront
shows less overshows less over--correction of both         correction of both         
sphere and cylinder sphere and cylinder 

S=1.07s +0.01s2 +0.17c +0.08c2 +0.05scS=1.07s +0.01s2 +0.17c +0.08c2 +0.05sc
C=1.02c +0.01scC=1.02c +0.01sc



High Myopia Wavefront:High Myopia Wavefront:
Overcorrection with sphere,Overcorrection with sphere,
Mild overcorrection with cylinder Mild overcorrection with cylinder 

S=1.22s +0.04s2                       C=1.32c +0.06scS=1.22s +0.04s2                       C=1.32c +0.06sc



In theory and in our results, In theory and in our results, 
spherical aberration is directly proportional spherical aberration is directly proportional 
to the lens power squaredto the lens power squared

y = 0.0348e0.3166x

R2 = 0.9669
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ConclusionConclusion
The calculated nomograms show overcorrection The calculated nomograms show overcorrection 
and coupling of sphere and cylinder and coupling of sphere and cylinder 
Topography and ablation profiles show an Topography and ablation profiles show an 
imbalance between central and peripheral imbalance between central and peripheral 
ablation.ablation.
Newer wavefront ablation profiles require less Newer wavefront ablation profiles require less 
nomogram adjustment and induce less highernomogram adjustment and induce less higher--
order aberrations than previous standard order aberrations than previous standard 
ablation profiles. ablation profiles. 
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