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OPD Scan IIIOPD Scan III



OPD Scan IIIOPD Scan III

�� AutorefractorAutorefractor

�� KeratometerKeratometerKeratometerKeratometer

�� PupillometerPupillometer

�� Corneal TopographerCorneal Topographer

�� WavefrontWavefront AberrometerAberrometer



10 seconds / eye10 seconds / eye

•• Retro illumination imagesRetro illumination images

•• ToricToric IOL Summary for axis marking IOL Summary for axis marking •• ToricToric IOL Summary for axis marking IOL Summary for axis marking 

•• APP APP –– Average Pupil PowerAverage Pupil Power

•• ECCP ECCP –– Effective Central Corneal PowerEffective Central Corneal Power

•• WavefrontWavefront SummarySummary



10 seconds / eye10 seconds / eye

•• MTF Graph MTF Graph 

Cataract SummaryCataract Summary•• Cataract SummaryCataract Summary

•• Visual Acuity Simulation of Visual Acuity Simulation of scsc and cc and cc visionvision

•• Zernike Graph of OPD, Cornea or Internal Zernike Graph of OPD, Cornea or Internal OPDOPD







Total and Internal (lens)Total and Internal (lens)
WavefrontWavefront MapsMaps



ZernikesZernikes



Visual Acuity SimulationVisual Acuity Simulation



MesopicMesopic and and PhotopicPhotopic PupilPupil



PlacidoPlacido Disc ImageDisc Image



Nine Types of Text MapsNine Types of Text Maps



Customized DisplaysCustomized Displays



Summary DisplaysSummary Displays

�� OverviewOverview
�� Cataract Cataract 
�� DiagnosticDiagnostic
�� ToricToric IOLIOL�� ToricToric IOLIOL
�� WavefrontWavefront
�� Optical QualityOptical Quality
�� White to WhiteWhite to White
�� Pupil ImagePupil Image
�� Contact LensContact Lens
�� CorneaCornea



RetroilluminationRetroillumination ImagesImagesRetroilluminationRetroillumination ImagesImages



Case 1Case 1

�� Patient has had Patient has had monofocalmonofocal IOL implantIOL implant

Patient recently had Patient recently had YAGYAG�� Patient recently had Patient recently had YAGYAG

�� Patient says he can not drive at Patient says he can not drive at nightnight



One more thing….One more thing….

Patient says…he sees Patient says…he sees 

the the Starship Starship Enterprise Enterprise !!





Case

� Patient wanting multifocal IOLs

� Patient has seen commercials and is 
convinced he will not need glassesconvinced he will not need glasses

� Patient has a lot of astigmatism

� Patient may not be good candidate…why?





Patient opted for Toric and is happy with the result



Patient Education Patient Education 
OpportunitiesOpportunitiesOpportunitiesOpportunities



Patient EducationPatient Education

�� CCorneal aberrationsorneal aberrations

�� AstigmatismAstigmatism

�� RetroRetro--illumination photos illumination photos �� RetroRetro--illumination photos illumination photos 
Cataract progressionCataract progression

PCOPCO

�� Visual acuity mapsVisual acuity maps
PhotosPhotos

SnellenSnellen chartscharts



VacuolesVacuoles



Cortical CataractCortical Cataract



Centered Centered ReStorReStor ImplantImplant



Case 2Case 2

�� Patient works for MDPatient works for MD

�� Patient not convinced cataracts are bad Patient not convinced cataracts are bad 
enoughenoughenoughenough

�� Being able to demonstrate her cataracts Being able to demonstrate her cataracts 
and visual function was enough to and visual function was enough to 
convince herconvince her









Night and Day RefractionsNight and Day RefractionsNight and Day RefractionsNight and Day Refractions



CorrectibleCorrectible



HOAs (High RMS) = Less CorrectableHOAs (High RMS) = Less Correctable



IOL SelectionIOL SelectionIOL SelectionIOL Selection



There are many factors we need to assist us There are many factors we need to assist us 
in selecting the best IOL for a patientin selecting the best IOL for a patient

�� Corneal power (postCorneal power (post--refractive surgery)refractive surgery)

�� Spherical aberration (Aspheric)Spherical aberration (Aspheric)

�� Corneal Astigmatism (Corneal Astigmatism (ToricToric or LRIs)or LRIs)

�� Angle Kappa (Angle Kappa (MultifocalsMultifocals))



APP APP –– Average Pupil PowerAverage Pupil Power

The average K The average K 
refractive power refractive power 
within the pupilwithin the pupil



ECCP (Effective Central Corneal Power)ECCP (Effective Central Corneal Power)

Obtained by correcting Obtained by correcting 

keratometrykeratometry values using values using 

the mean K refractive power the mean K refractive power the mean K refractive power the mean K refractive power 

within 4.5 mm within 4.5 mm –– diameter area diameter area 

after myopic refractive surgery and the after myopic refractive surgery and the 
estimated amount of correctionestimated amount of correction



ECCP  
Effective Central Corneal Power

“The software looks at the Topography and then determines the 
3 and 4.5 mm corneal power centered over the pupil. It then 
looks at periphery , around 9 mm, and determines if there is an 
inflection (knee), introduced by myopic ablation. It then inflection (knee), introduced by myopic ablation. It then 
determines what the central curvature would have been before 
the ablation. Knowing these values the central corneal power 
over the pupil can be modified to compensate for the posterior 
radius of the cornea, yielding the ECCP (Effective Central 
Corneal Power) used for IOL Calculations.

In short, the ECCP provides a K-reading to be used for IOL 
Calculations in post myopic Refractive surgery pati ents.”

Jack Holladay, MD



• A better K-Value for cases where we do not have the pre-
refractive surgery data

• Based on an estimation of the correction done by refractive 
surgery using data from the unchanged corneal periphery

• Traditional K values underestimate the true change of 

ECCP (Effective Central Corneal Power)

• Traditional K values underestimate the true change of 
corneal radius by ~10% 

(ratio rback surface/rfront surface changed by treatment)

• ECCP is the average corneal net. power over 4.5 zone 
centered on the pupil – 10% of the estimated refractive 
change induced by previous refractive surgery.

• IOL Calculation using standard formulas.



ECCP: a better K value in post LASIK Corneas
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ECCP: post Hyperopic and post Myopic LASIK

--0.39D0.39D

SimK-
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SimK-
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Spherical AberrationSpherical AberrationSpherical AberrationSpherical Aberration



SA of the Eye Increases with AgeSA of the Eye Increases with Age
S

ph
er

ic
al

 a
be

rr
at

io
n

Cornea

Lens

Eye

Z9000

+

Age

S
ph

er
ic

al
 a

be
rr

at
io

n

-

0

Lens Surgery



Aspheric IOLsAspheric IOLs

�� Theoretical goal : Theoretical goal : Final Spherical Aberration = 0Final Spherical Aberration = 0



Aspheric IOLsAspheric IOLs

Mean residual SA of  +0.10 Mean residual SA of  +0.10 µ   µ   Mean residual SA of  +0.10 Mean residual SA of  +0.10 µ   µ   

May yield the best contrast sensitivityMay yield the best contrast sensitivity

Beiko GH. Personalized correction of spherical aberration in 
cataract surgery. J Cataract Refract Surg 2007;33(8):1455-60



Aspheric IOLsAspheric IOLs

�� Theoretical goal : Theoretical goal : Final Spherical Aberration = 0Final Spherical Aberration = 0

�� Measuring the SA of the cornea allows us to Measuring the SA of the cornea allows us to 
predict the SA that will remain when the cataract predict the SA that will remain when the cataract 
is removedis removed



Aspheric IOLs

• AMO Tecnis® Z9000  - .27 µ

Average cornea +.27µ SA

• AMO Tecnis® Z9000  - .27 µ

• Alcon AcrySof® SN60WF           - .20 µ

• Hoya AF-1 iSpheric IOL  - .18 µ 

• Staar® Surgical (AQ2015)       - .08 µ

• B&L Sofport® (Akreos™ AO)         0 µ

• Spherical (monofocal) +.15 µ



Average Cornea Average Cornea 
NNo previous treatmentso previous treatments



Aspheric IOLs

• AMO Tecnis® Z9000  - .27 µ• AMO Tecnis® Z9000  - .27 µ

• Alcon AcrySof® SN60WF           - .20 µ

• Hoya AF-1 iSpheric IOL  - .18 µ 

• Staar® Surgical (AQ2015)       - .08 µ

• B&L Sofport® (Akreos™ AO)         0 µ

• Spherical (monofocal) +.15 µ



Post Hyperopic LASIKPost Hyperopic LASIK
Induces Negative SAInduces Negative SA



Aspheric IOLs

• AMO Tecnis® Z9000  - .27 µ• AMO Tecnis® Z9000  - .27 µ

• Alcon AcrySof® SN60WF           - .20 µ

• Hoya AF-1 iSpheric IOL  - .18 µ 

• Staar® Surgical (AQ2015)       - .08 µ

• B&L Sofport® (Akreos™ AO)         0 µ

• Spherical (monofocal) +.15 µ



ToricToric IOLsIOLs

OPD III is a great device for OPD III is a great device for OPD III is a great device for OPD III is a great device for 

pre and postoperative pre and postoperative 

ToricToric IOL evaluationsIOL evaluations



Cataract Summary Check Pre OpCataract Summary Check Pre Op



TORIC IOL Summary

Printout allows you to accurately mark cornea based on landmarks on 
iris or blood vessel on sclera and gage axis



ToricToric IOL SummaryIOL Summary





Case  

� Patient has toric IOL implants OD/OS

� Patient has not been happy with vision OS

Patient has had YAG� Patient has had YAG

� Patient is doctor’s wife

� Patient is not happy….doctor is not happy!



Hmmmm



How do we know it is 22How do we know it is 22°° ??



ToricToric IOL IOL SummarySummary
10 degree = 34% reduced effect10 degree = 34% reduced effect



ToricToric IOL SummaryIOL Summary



What if What if ToricToric IOL marks IOL marks 
are not visible ?are not visible ?



What if What if ToricToric IOL marks IOL marks 
are not visible ?are not visible ?



Multifocal IOLsMultifocal IOLs

�� Why do some patients have no problems Why do some patients have no problems 
and others do ?and others do ?

Biggest contribution to glare and aberrations is Biggest contribution to glare and aberrations is •• Biggest contribution to glare and aberrations is Biggest contribution to glare and aberrations is 
residual refractive errorresidual refractive error

•• Angle kappaAngle kappa



Multifocal IOLsMultifocal IOLs
Good CandidateGood Candidate



Multifocal IOLsMultifocal IOLs
Not so good candidateNot so good candidate

High Angle Kappa

Greater than 0.4 mm = poor multifocal candidate



CrystalensCrystalens HDHD

Removed from 
the market



WavefrontWavefront AnalysisAnalysisWavefrontWavefront AnalysisAnalysis









Final CommentsFinal CommentsFinal CommentsFinal Comments



OPDOPD--Scan Scan IIIIII
Powerful Pre and Powerful Pre and PPostoperative Diagnostic Toolostoperative Diagnostic Tool

�� AutorefractorAutorefractor

KeratometerKeratometer�� KeratometerKeratometer

�� PupillometerPupillometer

�� Corneal TopographerCorneal Topographer

�� WavefrontWavefront AberrometerAberrometer



OPDOPD--Scan Scan IIIIII
Powerful Pre and Powerful Pre and PPostoperative Diagnostic Toolostoperative Diagnostic Tool

�� Patient EducationPatient Education

Preoperative Cornea and Lens EvaluationPreoperative Cornea and Lens Evaluation�� Preoperative Cornea and Lens EvaluationPreoperative Cornea and Lens Evaluation

�� IOL SelectionIOL Selection

�� Intraoperative Intraoperative ToricToric IOL AlignmentIOL Alignment

�� Postoperative IOL AssessmentPostoperative IOL Assessment



ObrigadoObrigadoObrigadoObrigado


