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Why Wavefront?

• Necessary tool in today’s refractive practice
• Large (usually light-colored) pupils
• High astigmatism
• Enhancements (decentrations)
• “Enhancing” monovision 



Method
• WaveFront evaluated prior to surgery (4 scans)
• Dilated pupil to 7mm (not cycloplegic, 1 drop 

Mydriacyl 1%))
• Pre-op, Day 1, Week 1, month 1 and Month 3 Data



Wavefront-guided
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WaveFront basicsWaveFront basics
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Hartmann-
Shack-
Sensor

Tscherning-
Sensor

+ well-known technique

+ central cornea information

- expensive sensor

- incoming light must be diffraction limited

- insensitive of opacities

+ variable incoming pattern

+ patient sees own aberrations

- expensive low light sensor

- sensitive against scattering

- no central cornea information
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By Thomas Zieger WaveLight Laser Technologie AG

HS Sensor TS-Sensor

Opacity

Unsafe and misleading
It appears that even opaque eyes can 
be measured because a clear image is 
seen on the instrument display
But it is really caused by reflections of the lens. 

Safe, only valid images can be processed
The individual beams are distracted by the
Opacity. No clear image can be seen, low risk of
accidentially treating with wrong data

THE ALLEGRETTO WAVE ANALYZER



Ten pearls in my technique
• Wavefront monitoring essential for refractive surgery
• Pt expectations
• Understand the technology (surgeon-staff)
• Aberration indices that REALLY matter
• Preoperative measurements RE
• Preoperative planning mesopic-scotopic pupil
• Preoperative wave evaluation #, quality
• Wavefront-guided OZ
• Preoperative LASIK planning
• Consistent flap, tracker, excimer energy
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Co-workers
• John  Agapitos, OD
• Mary Chalikia, OD
• Marianthi Chriridou, O.D.

• Part of a Wavelight study with: 
Prof. Theo Seiler, M.D., Ph.D., 
Michael Mrochen, Ph.D., 
Arthur Cummings, M.D., 
Matthias Maus, M.D.



Methods:

• 26 consecutive symptomatic eyes p LASIK
• Pre-, and post-operative refraction, 
• Total and high order aberrations (RMSH), 

cornea and flap thickness,
• Low contrast sensitivity (LCS) and possible 

complications. Follow-up was 3-7 months 
(4.5)

• Pupil size



Inclusion Criteria

• RE within +/-1.50.

• W-G treatment had to be > 6mm OZ

• RMSH > 0,4 at 6mm pupil

• At least one of the below indications: 
small OZ, decentered ablation, irregular 
astigmatism, night vision problems, 
under- or over- correction



Surgical technique

• All cases re-lift
• Intra-operative subtraction pachymetry
• Treated 6, 6.5 and 7mm Ozs
• Utilized the average of 4 reproducible WFs



Method
• WaveFront evaluated prior to surgery
• Dilated pupil to 7mm (not cycloplegic, 1 drop 

Mydriacyl 1%))
• Pre-op, Day 1, Week 1, month 1 and Month 3 Data



Results:

22 eyes treated
The mean values were: 
RE:  sphere:  –0,92D (plano to –1.50)  

cylinder: -0.85D (0 to –1,75).
UCVA improved from 20/25 to 20/18.
There was no loss of BCVA in any case. 
The RMSH decreased from 0.62 to 0.25.
LCS improved by 55%.



Sample study cases

• 45 y/o male s/p LASIK for -5

• OD : plano, BCVA 20/25+, LCS C4

• OS: -0.50, BCVA 20/25+ LCS C5

• WG enhancement OU, 6.5mm OZ

• Post-op:

• OD UCVA 20/20, LCS C6

• OS UCVA 20/20, LCS C5



Pre and 
post-op 

data



Original +0.50 -2.50
OD:+1.50 -1.75 30 

IRREGULAR BCVA 20/60 to 
20/25



Original +1.00 -3.00
OS: +1.75-175 130 

IRREGULAR BCVA 20/50 to 
20/25



QuickTime™ and a DV - PAL decompressor are needed to see this picture.



Conclusion
• WaveFront-guided LASIK with the 

ALLEGRETTO-WAVE (a 0.9mm flying-
spot and 200Hz) and the M2 appears to 
be safe and very effective for correction of 
myopic astigmatism

• It has demonstarted in our clinical 
practice the ability to significantly reduce 
higher order aberrations



Conclusion

• Improving the quality of vision (Contrast 
sensitivity)

• The postoperative results at day one were very 
impressive, possibly deriving from the 
smooth ablation pattern of corneal stroma 
bed and/or the smooth microkeratome pass.

• Very significant improvement in BCVA 
postoperatively
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Initially -10, 505µ
LASIK: 4,5mmOZ, 125µ flap M2
->plano ^BCVA 2 lines, but 
night halos
Topo-guided Tx to enlarge OZ to
6mm and adjusting Q value to -1,46
Initially halos gone, RE -1.25



Initially -10,  505µ
LASIK: 4,5mmOZ, 125µ flap M2
->plano ^BCVA 2 lines, but 
night halos
Topo-guided Tx to enlarge OZ to
6mm and adjusting Q value to -1,46
Initially halos gone, RE -1.00



Old K perf, s/p CE, IOL,
now -1,50 -250 160 irregular
BCVA 20/40+
Topo-guided, Q adjustment to -0.3
Postop: UCVA 20/30, BCVA 20/25



Complicated CE-Aphakia-
Artisan IOL-
P -350 90 BCVA 20/60
Postop +0.50-0.50 90 UCVA 
20/25



Original: -6-3,50 180 BCVA 20/30
pLASIK plano UCVA 20/25
LCS C7 but unhappy
Topo-guided for small residual 
cyl and Q adjustment to -0,46
pTG: UCVA 20/20 happy



Original: -6-3,50 180 BCVA 
20/30
pLASIK plano UCVA 20/25
LCS C7 but unhappy
Topo-guided for small 
residual
cyl and Q adjustment to -0,46
pTG: UCVA 20/20 happy



Initially: +3.50 -3.00 
180, pLASIK:+1.00-
1.25 70 UCVA 20/40 
BCVA 20/25
pTOPOG: plano -0.25 
UCVA 20/20
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