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CAUSES OF 
IRREGULAR CORNEA

ÅECTASIA

ÅKERATOCONUS/PELLUCID MARGINAL DEGENERATION/KERATOGLOBUS

ÅTRAUMA

ÅSURGERY

ÅTRANSPLANTS, REFRACTIVE

ÅINFECTION/INFLAMMATION

ÅDYSTROPHY

Irregular astigmatism 
ÅTwo primary corneal meridians are not 

perpendicular 

ÅAssociated with vision loss

ÅRegularly or Irregularly Irregular Astigmatism
Å Irregularly ð is rough or uneven with no recognizable 

pattern on topography



CAUSES OF 
IRREGULAR CORNEA

Graft vs Host Disease
Steven Johnson 

Scarring
Pannus



VISUAL ACUITY

ÅIMPORTANT FOR BASELINE DATA

ÅSHOULD ALWAYS CHECK PINHOLE ACUITY

ÅMAY REPORT MONOCULAR DIPLOPIA OR LETTER SHADOWING

ÅEXCELLENT MEASURE FOR MONITORING FOR PROGRESSION

ÅTHE LOCATION/DENSITY OF THE IRREGULARITY

ÅPERIPHERAL KCN CONE VS CENTRAL KCN CONE

ÅSCARRING DENSITY AND LOCATION WILL IMPACT VA

ÅREDUCED CONTRAST SENSITIVITY (ESP FOR KERATOCONIC PATIENTS)

Martínez-Pérez C, Santodomingo-Rubido J, et al. Corneal higher-order aberrations in different types of irregular cornea. Journal of Optometry, Volume 17, Issue 

4,2024



VISUAL ACUITY  
HIGHER ORDER ABERRATIONS

ÅINCREASE IN HIGHER ORDER ABERRATIONS

ÅPATIENT CAN COMPLAIN OF GLARE, HALOS

ÅWILL VARY DEPENDING ON ETIOLOGY OF IRREGULAR ASTIGMATISM

ÅVERTICAL COMA THE HOA OF GREATEST MAGNITUDE FOR: KCN, KG, PMD, LASIK, PKP AND 

ICRS

ÅFOUND WITH 3, 5, AND 7MM PUPIL SIZES OVERALL IN AN EVALUATED 720 EYES

Martínez-Pérez C, Santodomingo-Rubido J, et al. Corneal higher-order aberrations in different types of irregular cornea. Journal of Optometry, Volume 17, Issue 

4,2024



https://www.telescope-

optics.net/ray_geometric_aberrations.htm



REFRACTION

ÅCHALLENGING

ÅCAN BE USED TO MONITOR 

PROGRESSION

ÅMAKE LARGE CHANGES IN SPHERICAL  

(1 TO 3D CHANGES)

AND CYLINDER POWER

ÅMAY NEED HANDHELD +/-1.00D JCC, 

IN FRONT OF TF OR PHOROPTER

ÅUSE LARGE CHART LETTERS

Å2 TO 3 LINES LARGER THAN BCVA

Myopic shift of Ó 0.50D or Increase in cylinder of Ó 1.00D within 12 months



SLIT LAMP 
EXAMINATION

Note location, size, depth of scarring

Look for other signs

Note ectasia

Neovascularization

Stitches ð number and location



SLIT LAMP EXAMINATION

KERATOCONUS

Å CLEK STUDY:

Å 86% PATIENTS HAD FLEISCHERõS RING IN ONE AND 56% OU

Å 65% VOGTõS STRIAE ONE EYE AND 30% OU

Å 53% SCARRING ONE EYE AND 22% IN BOTH

aao.org



INTRAOCULAR PRESSURE READINGS

ÅDEPENDING ON THE CAUSE OF THE IRREGULAR CORNEA

ÅMAY BE ARTIFICIALLY LOW

ÅWITH THIN AND WEAK CORNEAS

ÅMONITOR OPTIC NERVE HEALTH FOR GLAUCOMATOUS CHANGES



KERATOMETRY

ÅHISTORICALLY BENEFICIAL IN DIAGNOSIS AND MONITORING

ÅHAS LIMITATIONS

ÅONLY MEASURES A FEW PARACENTRAL POINTS ON THE CORNEA

ÅCAN NOTE IRREGULARITY OF MIRES

ÅDISTORTED

ÅSEE A SHIFT IN ASTIGMATISM TO OBLIQUE AXIS

ÅSTEEPENING OF CURVATURE

EXTEND THE KERATOMETRIC RANGE WITH +1.25D MOUNTED ON PATIENT SIDE (ADDS 8D TO RANGE); 

+2.25D (ADDS 16D)

https://www.opticianonline.net/cpd-

archive/5435/



CORNEAL TOPOGRAPHY & TOMOGRAPHY

Å BASELINE DATA

Å MONITORING OF PROGRESSION OR CHANGE

Å TOPOGRAPHY: 2D MAP OF THE ANTERIOR 
SURFACE OF THE CORNEA

Å TOMOGRAPHY: 3D VIEW OF THE ENTIRE 
SURFACE

Å ANTERIOR

Å POSTERIOR

Å THICKNESS



CORNEAL TOPOGRAPHY

Å IMPORTANT MAPS

Å AXIAL/SAGITTAL

Å ASSUMES THE CENTER OF THE RADIUS OF 
CURVATURE IS ALWAYS ON THE CENTRAL AXIS

Å SMOOTHS OUT THE PERIPHERY, BEST OPTICAL 
CHARACTERISTICS OF THE CORNEA

Å TANGENTIAL

Å MAKES NO ASSUMPTIONS

Å LOOKS AT A PART OF THE CORNEA AND MEASURES 
THE RADIUS AS A TANGENT FROM THAT POINT

Å MORE DETAILED REPRESENTATION OF THE CORNEA

Å ESPECIALLY IN THE PERIPHERY

Axial Topography

Tangential Topography



CORNEAL TOPOGRAPHY

ÅELEVATION MAP

ÅCORNEA COMPARED TO A BEST FIT SPHERE

ÅRED ð HIGHER THAN THE SPHERE REFERENCE

ÅBLUE ð LOWER THAN THE SPHERE REFERENCE

Cavas-Martinez et all. Corneal Topography in keratoconus: state of the art. Eye and Vision 2016



CORNEAL TOPOGRAPHY

Å ABSOLUTE SCALE

Å REPRESENTATION OF ALL CURVES AVAILABLE IN 
NORMAL CORNEAS

Å COLORS ARE EVENLY DISTRIBUTED OVER THAT RANGE

Å RELATIVE SCALE

Å REPRESENTS CURVES THAT ARE AVAILABLE FOR 
THAT PARTICULAR CORNEA

Å COLORS AVAILABLE REPRESENT A MUCH 
SMALLER RANGE OF CURVES

Å MORE DETAIL THAN ABSOLUTE

Å CANNOT COMPARE ONE CORNEA TO ANOTHER CORNEA 
OR ONE CORNEA OVER TIME AS SCALE MAY VARY

Absolute scale Relative scale



CORNEAL TOPOGRAPHY
Å A COUPLE NOTES ABOUT SCALE

Å STEPS REPRESENTING DIFFERENT COLORS ARE TYPICALLY SET AT 0.25D 

Å FOR THE IRREGULAR CORNEA INCREASE TO 0.5D OR 1.00D TO OBTAIN A BETTER GENERAL OVERVIEW

0.25D 1.00D



CORNEAL TOPOGRAPHY

Å A NORMAL CORNEA TYPICALLY HAS A 
DIOPTRIC RANGE OF 10 DIOPTERS OR 
LESS

Å AN ABNORMAL CORNEA TYPICALLY 
WILL HAVE GREATER DIOPTRIC RANGE.

Maeda N, Klyce SD, Smolek MK. Comparison of methods for detecting 

keratoconus using videokeratography. Arch Ophthalmol. 1995 

Jul;113:870-874.



CORNEAL TOMOGRAPHY

Kmax should 

be monitored 

for 

progression of 

ectasia



CORNEAL TOPOGRAPHY

Å INFERIOR-SUPERIOR VALUE (I-S)

Å THE POWER DIFFERENCE BETWEEN:

Å FIVE POINTS OF INFERIOR & SUPERIOR HEMISPHERE  

Å 3 MM FROM THE CORNEAL APEX 

Å AT SPATIAL INTERVALS OF 30°

Å A POSITIVE VALUE INDICATES HIGHER INFERIOR CURVATURE

Å A NEGATIVE VALUE INDICATES HIGHER SUPERIOR CURVATURE. 

Å BETWEEN 1.4 AND 1.8 D ARE SUSPECTED KERATOCONUS 

Å HIGHER THAN 1.8 D AS CUT-OFF POINT FOR CLINICAL KERATOCONUS

F. Cavas-Martínez, et al. Corneal Topography in Keratoconus: state of the art. Eye and Vision (2016) 3:5

https://www.gatinel.com/recherche-formation/keratocone-2/indices-and-screening

-tests-for-subclinical-keratoconus/



I-S VALUE



CORNEAL TOPOGRAPHY

Å SURFACE ASYMMETRY INDEX (SAI)

Å AVERAGE VALUE OF POWER DIFFERENCES:

Å 128 MERIDIANS; 180 DEGREE APART

Å RADIALLY SYMMETRICAL SURFACE HAS A VALUE OF ZERO, 

Å VALUE INCREASES AS THE DEGREE OF ASYMMETRY IS GREATER.

SAI greater than 

1D indicates a 

diseased or 

irregular eye



CORNEAL TOPOGRAPHY

Å SURFACE REGULARITY INDEX (SRI)

Å LOCAL DESCRIPTOR OF REGULARITY IN A CENTRAL AREA OF 4.5MM OF 
DIAMETER.

Å QUANTIFIES POWER GRADIENT DIFFERENCE BETWEEN SUCCESSIVE PAIRS OF RINGS.

Å CORRELATES WELL WITH VISUAL ACUITY, ASSUMING THE CORNEA IS THE ONLY 
LIMITING FACTOR.

Å NORMAL CORNEA: BELOW 0.56

BCVA with refraction: 20/20- for 

this patient.



CORNEAL TOPOGRAPHY

Å DIAGNOSIS KERATOCONUS WITH CORNEAL TOPOGRAPHY

Å POWER AT THE APEX

Å 48 TO 49D ð CONSIDERED A KCN SUSPECT

Å 49 TO 50D ð VERY HIGH LIKELIHOOD OF KCN

Å >50D ð DIAGNOSIS IS ALMOST CERTAIN

Å ALTERNATIVE METHOD  

Å KCN SUSPECT

Å CORNEAL POWER IS GREATER THAN 47.2D OR

Å DIFFERENT BETWEEN THE INFERIOR AND SUPERIOR PARACENTRAL CORNEAL REGIONS 
(I-S VALUE) > 1.4D

Å KCN

Å CORNEAL POWER IS GREATER THAN 48.7D

Å I-S VALUE > 1.8D

+

53.20D



ANTERIOR SEGMENT OCT

ÅCURRENT REPORTED USES OF AS-OCT IN CORNEAL DISORDERS CAN BE REMEMBERED BY 7 DS: 

Å (1) DETERMINING THE THICKNESS OF CORNEA AND CORNEAL FLAPS, 

Å (2) DEPTH OF CORNEAL LESIONS INCLUDING DYSTROPHIES, 

Å (3) DETAILS OF CORNEAL INFLAMMATION, 

Å (4) DESCEMET'S MEMBRANE ASSESSMENT, 

Å (5) DEPOSITS IN CORNEA, 

Å (6) DRY EYES ASSESSMENT, AND 

Å (7) DIAGNOSIS OF SURFACE NEOPLASIA IN EARLY STAGES

Sridhar MS, Martin R. Anterior segment optical coherence tomography for evaluation of cornea and ocular surface. Indian J Ophthalmol. 2018 

Mar;66(3):367-372. doi: 10.4103/ijo.IJO_823_17. PMID: 29480245; PMCID: PMC5859589.



ENDOTHELIAL CELL COUNT

ÅNORMAL RANGE

Å2000-3000 CELL/MM2

ÅDECREASES WITH AGE

ÅIMPORTANT MEASURE OF

POST-SURGICAL CORNEAL

HEALTH 

ÅSCLERAL LENS FITTING



SURGICAL OPTIONS



SURGICAL OPTIONS

ÅKERATOCONUS: CORNEAL CROSSLINKING

ÅTHE ADDITION OF MOLECULAR BONDS TO INCREASE THE MECHANICAL STRENGTH OF TISSUE

ÅCAN STABILIZE THE CORNEA, FLATTEN KMAX, IMPROVE VA

ÅSHOULD BE UTILIZED AS AN EARLY MANAGEMENT OPTION FOR PATIENTS WITH KCN.

ÅMOST INSURANCE CARRIERS ARE COVERING THE DRUGS AND USE THE FOLLOWING CRITERIA 

FOR APPROVAL:

ÅA Ó1.0 D CHANGE IN MAXIMUM KERATOMETRY (KMAX), WITHIN A 24-MONTH PERIOD.



SURGICAL OPTIONS

Å PENETRATING KERATOPLASTY

Å FULL-THICKNESS CORNEAL TRANSPLANT

Å USED WHEN THE CORNEAL DISEASE AFFECTS CORNEAL CLARITY

Å REPLACES ALL CORNEAL LAYERS WITH NO REGARD FOR THE HEALTHY ONES

Å COMPLICATIONS: SUTURES, OCULAR SURFACE PROBLEMS, WOUND DEHISCENCE

Å SLOW VISUAL REHABILITATION, ANISOMETROPIA COMMON, HIGH ASTIGMATISM

Å MOST COMMON INDICATIONS: 

Å KERATOCONUS, PSEUDOPHAKIC BULLOUS KERATOPATHY, FUCHõS DYSTROPHY, CORNEAL 
SCARRING, AND APHAKIC BULLOUS KERATOPATHY

Å 47%  OF PATIENT REQUIRE A CONTACT LENS FOR VISION IMPROVEMENT AFTER SURGERY
Å DUE TO REGULAR AND IRREGULAR ASTIGMATISM



PKP ðTOPOGRAPHICAL OUTCOMES

Szczotka LB, Lindsay RG. Contact Lens fitting following corneal graft surgery. Clinical and Experimental Optometry 
86.4 July 2003

Prolate Oblate
Steep to flat



SURGICAL OPTIONS: LAMELLAR KERATOPLASTY
GOAL OF MOST TYPES OF LAMELLAR KERATOPLASTY IS TO REMOVE THE DISEASED PORTION OF 
THE CORNEA AND SPARE AS MUCH OF THE PATIENTS HEALTHY, FUNCTIONAL TISSUE AS POSSIBLE

ÅDEEP ANTERIOR LAMELLAR KERATOPLASTY

ÅDALK

ÅENDOTHELIUM AND DESCEMET'S 

RETAINED.

ÅENDOTHELIAL KERATOPLASTY

ÅDSEK

ÅDESCEMETõS STRIPPING MEMBRANE 

ENDOTHELIAL KERATOPLASTY

ÅDSAEK

ÅDESCEMETõS STRIPPING AUTOMATED 

MEMBRANE ENDOTHELIAL KERATOPLASTY

ÅDMEK

ÅDESCEMETõS MEMBRANE ENDOTHELIAL 

KERATOPLASTY

https://www.clspectrum.com/issues/2014/august-2014/contact-lenses-after-keratoplasty



SURGICAL OPTIONS

Full Thickness Anterior Posterior

PK DALK DSAEK DMEK

Open Sky ProcedureYes No No No

Wound/Suture-

related problems

Yes Less No No

Endothelial Cell 

Density decrease

Substantial Minor Substantial Substantial

Risk of allograft 

rejection

Average Low Low Very low

Refractive-related 

problems

Common Common Rare Rare

Visual recovery Slow Fast Fast Very fast



SURGICAL OPTIONS

KERATOCONUS

INTRASTROMAL CORNEAL RING SEGMENTS (ICRS)

Å USED TO FLATTEN THE òCONEó IN KCN PATIENTS.

Å IMPROVING VISION

Å AIDING IN CONTACT LENS FITTING

Å CANDIDATES:

Å MILD TO MODERATE KCN, KõS <MID 50D

Å SPHERICAL EQUIVALENT REFRACTIVE ERROR
<5D

Å MINIMUM CORNEAL THICKNESS 450UM
Corneal scarring after 

INTACS removed from 

segment extrusion



SURGICAL OPTIONS

Å CTAK ð CUSTOMIZED TISSUE ADDITION FOR KERATOCONUS

Å PROCEDURE IN WHICH A SMALL DISC OF PRESERVED CORNEAL TISSUE 
OBTAINED FROM THE EYE BANK IS PLACED WITHIN THE CORNEA 
(DECELLULARIZED CORNEAL TISSUE)

Å DECREASES THE IRREGULARITY OF THE KERATOCONIC CORNEA

Before (left) and after (right) CTAK tissue implantation



SURGICAL OPTIONS

TOPOGRAPHY-GUIDED PRK (FOR ECTASIA)

ÅUsing the laser to reduce corneal optical irregularities
 
ÅIncorporate the individual corneal topography map into the laser treatment .

ÅThe laser reshapes the corneal surface to a more symmetric and rounder shape 
to improve the corneal optical architecture and visual performance. 

ÅGoal is to improve the corneal shape, improved visual quality with glasses or 
contact lens fit. 

ÅSome patients may also note general improvement in visual quality.



SURGICAL OPTIONS - COMBINATIONS

Å TG-PRK ð TOPOGRAPHY-GUIDED PRK

Keratoconus on the upper right. 

Collagen crosslinking 

This patient then underwent topography guided 

PRK. 

In the lower left map, you can seen how the high 

red area has decreased in size. 

Intacs were then placed under the remaining 

elevated area with much improved corneal 

symmetry (note how the entire cornea has a 

consistent blue, non-elevated, color). 

The map on the bottom right is a difference 

map.

The keratoconic bulge on the bottom has flattened substantially, by 17 diopters in height, whereas the top 

of the cornea has steepened somewhat, as desired to make the cornea as smooth, optically, a possible.



SURGICAL OPTIONS - COMBINATIONS

Å TG-PRK AND CXL
https://clinicaloptometry.scholasticahq.com/article/85116-update-on-corneal-crosslinking-and-topography-

guided-prk-in-the-management-of-keratoconus-pellucid-marginal-degeneration-and-

ectasia?attachment_id=175869



OPTICAL INTERVENTIONS



OPTICAL INTERVENTIONS

ÅSPECTACLES 

ÅOCULAR ABERRATIONS

ÅDECREASE THE LIKELIHOOD FOR SUCCESS DUE TO HIGHER ORDER

APERRATIONS

ÅCAN BE USED TO CORRECT SPHERICAL AND/OR CYLINDRICAL LOWER ORDER ABERRATIONS

ÅTRIAL FRAME PRIOR TO PRESCRIBING



OPTICAL INTERVENTIONS

ÅSOFT CONTACT LENSES

ÅLIMITED BY HIGHER ORDER ABERRATIONS

ÅSTANDARD SOFT LENS/TORIC LENS

ÅLIMITED APPLICATION, UNLESS ADEQUATE VISION IS ACHIEVABLE WITH REFRACTION/SPECTACLES

ÅCUSTOM SOFT LENSES

ÅBEST CANDIDATES: DECREASE IN BCVA WITH SPECS AND STANDARD SOFT TORIC, WITH MILD TO 

MODERATE IRREGULAR ASTIG

ÅPATIENTS WHOSE ANT CORNEAL HOAS ARE PRIMARILY OFFSET BY THEIR INTERNAL OR POSTERIOR 

CORNEAL HOAS, AS THIS WILL DRAPE OVER THE CORNEA



OPTICAL INTERVENTIONS

ÅSOFT CONTACT LENSES

ÅCUSTOM SOFT IRREGULAR CORNEA DESIGN 

ÅINCREASE CENTER THICKNESS TO MASK IRREGULAR ASTIG OR

ÅASPHERIC DESIGN TO LIMIT ABERRATIONS

ÅFITTING TIPS

ÅNEED EXCESSIVE MOVEMENT, 1MM OR MORE

ÅSAGITTAL DEPTH, HVID, ECCENTRICITY, CORNEAL CURVATURE, AND SCLERAL SHAPE CAN ALL IMPT

https://www.reviewofcontactlenses.com/article/managing-irregular-corneas-with-soft-lenses



Optical interventions

Gas Permeable CL - Provide improved vision by correcting irregular 
astigmatism and masking HOA that are induced from the irregular 

astigmatism

Challenges:

Steep to Flat 
difference on 
topography

Decentration 
of cone apex

Vision is 
improved with 

GP lenses: 
-but visual function or 

performance is still decreased 
for KCN patients

-Contrast threshold 
measurements show a vision 
loss at low spatial frequencies 



OPTICAL INTERVENTIONS

What are the key items the need to be checked prior to fitting a corneal specialty lens?

Specialty gas 

permeable 

contact lenses



OPTICAL INTERVENTIONS

Axial 

Versus Tangential 

Map

Size, location, and elevation 

of the irregularity

Keratometry values

HVID

Axial

Tangential



OPTICAL INTERVENTIONS

Elevation Map

Anterior Surface



OPTICAL INTERVENTIONS

If a patient has less than 350 um differential 

between the highest and lowers points along the 

greatest meridian of change ð there is a 88.2% 

chance of the patient being successful with a corneal 

GP lens.

350 um elevation difference is the guideline when 

determining between a corneal GP and a scleral lens 

in HEALTHY cornea.

https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports

https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports
https://www.clspectrum.com/issues/2015/april-2015/contact-lens-case-reports


OPTICAL INTERVENTIONS

The Tangential Map and Anterior Elevation Map are predictive to the fit 

pattern.



Optical interventions

ÅThree common GP lens fitting relationships for KCN

ïApical Bearing
ÅPreviously thought to slow down 

or halt the progression; this is incorrect.

ÅThis fitting method should not be used, if at all possible

ïApical Clearance

ïThree-point touch



Optical interventions

Åaƻǎǘ ŎƘŀƭƭŜƴƎƛƴƎ ŀǎǇŜŎǘǎ ƻŦ Y/b ŎƻǊƴŜŀƭ ƭŜƴǎ ŦƛǘǘƛƴƎΧΦ

  Elevation Differences and Inferior Edge lift



Optical interventions

Troubleshooting Inferior Edge Lift
ïSteepen the lens base curve
ÅOnly use when current lens fit is flatter than desired

ïAdd a quadrant specific edge modification to the lens

ïDecrease the lens diameter



Optical interventions



A quick comment about GP material

High/Hyper

Dk

ωProvides more Oxygen to the cornea

ωSofter material

ωMore likely to flex, warp, scratch

ωWill need to replace yearly

Minus Power 
Lens

ÅLow/Moderate Dk material

Plus Power

Lens

ωHigh or Hyper Dk material



Optical Interventions

ÅScleral Contact Lens

ïCompletely vault the cornea

ÅAnd all those irregularities



Å LENS DESIGN

Å STEEPER BACK OPTIC ZONE RADIUS

Å FLATTER PERIPHERAL CURVES THAT FLATTENING TOWARD PERIPHERY

Å ECTASIA, HIGH ASTIGMATISM, PROLATE GRAFTS

PROLATE

HIGH CORNEAL TORICITY

Scleral lenses



Å LENS DESIGN

Å BACK OPTIC ZONE RADIUS IS FLATTER THAN ADJACENT PERIPHERAL CURVE

Å STEEPER SECONDARY CURVE:      òREVERSE GEOMETRYó 

Å FLATTER CENTRAL CORNEA COMPARED TO PERIPHERY

Å POST REFRACTIVE SURGERY, RK, PERIPHERAL ECTASIAS
OBLATE GRAFTS

OBLATE

Scleral lenses



SCLERAL LENSES

Back Toric, steeper haptic on left and right

Back Toric, steeper haptic in front, flatter on left 

and right (lifting of the surface)



SCLERAL LENSES

Step 1: Lens Diameter

ÅHVID

Å<12mm

Åselect 16.0 mm or smaller lens

Å>12mm

ÅSelect a 16.0 mm or larger lens

Considerations:

ÅSmall palpebral fissure

ÅLow corneal sagittal height

ÅDifficulty with large lens 
application

ÅConjunctival irregularities



SCLERAL LENSES

Step 2: Lens 
Design

ÅOblate

ÅProlate

Step 3: Landing zone

ÅSpherical

ÅToric

Prolate           Oblate

sag:4410; bc 46.00D       sag: 4510; bc 42.00D

sag:4950; bc 50.00D          sag: 5080; bc 46.00D



SCLERAL LENSES

Step 4: Base Curve Determination

1. Manufacturer 
guidelines for the 

selected lens 
design

2. Select an initial 
base curve that is 
flatter than the 

flat k value 

3.Anterior OCT

ÅUse 15 mm chord OCT to 
measure sagittal depth

ÅAdd desired central 
clearance to sagittal depth 
for initial lens selection

ÅIncrease measured sagittal 
depth 400 microns for 
each 1mm increase in lens 
diameter



HYBRID LENSES

Å ULTRAHEALTH (SYNERGEYES)

Å DESIGNED TO VAULT CORNEAL ECTASIA

Å INDICATED FOR PATIENT WITH IRREGULAR CORNEA

Å KCN, POST-SURGICAL, ETC

Å ASPHERIC REVERSE GEOMETRY GP CENTER (8.5MM)

Å 14.5MM TOTAL WITH SYHY SKIRT; HYDRAPEG 
OPTION

Å FIT WITH DIAGNOSTIC SET

Å ULTRAHEALTH FC (FLAT CORNEA, OBLATE DESIGN)



HYBRID LENSES
Å ULTRAHEALTH

Decreases by 50 microns within 3-5 minutes


