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My goals for each of you

ÅWork Smarter not Harder

ÅOne and Done

ïExceptions: corneal touch

ÅAnytime, Anyplace



Initial Tips for Success

ÅMini-scleral designs

ïI prefer 15.8-16.5mm diameter range

ÅKey to success is: Peripheral Lens Alignment

ïAlways start with a toric lens design

ïEvaluate with WHITE LIGHT

ÅBe patient before making changes



ÅLens Design

ïSteeper back optic zone radius

ÅFlatter peripheral curves that flattening toward 
periphery

ÅEctasia, high astigmatism, prolate grafts

PROLATE

HIGH CORNEAL TORICITY



ÅLens Design
ïback optic zone radius is flatter than adjacent peripheral 

curve
Å{ǘŜŜǇŜǊ ǎŜŎƻƴŘŀǊȅ ŎǳǊǾŜΥ      άǊŜǾŜǊǎŜ ƎŜƻƳŜǘǊȅέ 
ÅFlatter central cornea compared to periphery
ÅPost refractive surgery, RK, peripheral ectasias

oblate grafts

OBLATE



ÅConcentric symmetrical (spherical) scleral lens

Optic Zone

Transition Zone

Landing Zone

Central Optic 
Zone

Transition/Limbal Zone

Landing/Peripheral Zone



Reverse Geometry

ïSecondary curve is steeperthan the lens base 
curve

ÅAllows for clearance over the limbal area and 
adjustment of sagittal height

ÅGood for Oblate corneas

ÅAdjust the lens vault without changing the base curve

6D reverse curve lens



Scleral Shape 
Study

Temporal sclera 
is STEEPER

Nasal sclera is 
FLATTER

Corneal Toricity
Does not 

typically extend 
to sclera

The ocular surface 
beyond the cornea 
is nonrotationally

symmetrical

Asymmetrical

The entire nasal 
portion typically 
flatter compared 

to the rest

Anatomy and Shape



ÅScleral Shape Study Group
ïUsing scleral topography data

ïN=140 eyes

ïScleral Surface Patterns:
Å8 spherical

Å40 toric-regular

Å57 asymmetric high or low points

Å35 Periodicity different from 180 degrees

DeNaeyer, et al, J ContLens Res Sci Vol 1(1):12-22; November 16, 2017.
DeNaeyerG, JeclickaJ. Instrument-Based Scleral lens fitting, November 2021, CL Spectrum

Spherical            Regular Toric Asymmetric Toric Asymmetric

Anatomy and Shape



ÅClinical Consequences

ïTemporal-Inferior decentration
ÅConjunctival Prolapse

ÅClinical Indications
ïKnowledge of scleral and

corneal shape will help
determine initial lens 
design

Anatomy and Shape



ÅAllows for Lens alignment with sclera

ÅWill have two BC radii values, 90 degrees apart



Back Toric, steeper haptic on left and right

Back Toric, steeper haptic in front, flatter on 
left and right (lifting of the surface)



ÅToricBack Surface

ïAllows for more equal pressure distribution

ïCan help center an inferiorly decentered lens

ïFlat and steep meridian 

ÅCan adjust either independently

ÅFlat meridian is typically marked

ÅLens will lock into place

0 mark



ÅTroubleshooting:
**A well aligned, slightly tight edge  is my goal**

ïIf the edge is flaring away from the eye
ÅSteepen the periphery by at least 75 to 100 microns

ï¢Ƙƛǎ ǿƻǳƭŘ ōŜ ŀǊƻǳƴŘ άо ǎǘŜǇǎέ ŘŜǇŜƴŘƛƴƎ ƻƴ ƳŀƴǳŦŀŎǘǳǊŜǊ

ïIf the edge is aligned with the eye
ÅSteepen the periphery by 25-50 microns

ïThis would be 1 to 2 steps

ïLŦ ǘƘŜ ŜŘƎŜ ƛǎ ŘƛǾƛƴƎ ƎŜƴǘƭȅ ƛƴǘƻ ǘƘŜ ŜȅŜ ƻǊ άƘǳƎƎƛƴƎ ǘƘŜ 
ŜȅŜέ
ÅCongratulations!  You have my desired edge to eye relationship!



ÅProlateCornea with Toricsclera

ïTraditional geometry; prolate lens with toric periphery

ÅOblateCornea with Toricsclera

ïReverse geometry/oblate lens with toric periphery

ÅHighly Toriccornea with Toricsclera

ïTraditional geometry/prolate lens with toric periphery

ÅWatch for lens decentrationand irregular corneal clearance



Step 1: Lens Diameter

ωHVID

ω<12mm

ωselect 16.0 mm or smaller lens

ω>12mm

ωSelect a 16.0 mm or larger lens

Considerations:

ωSmall palpebral fissure

ωLow corneal sagittal height

ωDifficulty with large lens 
application

ωConjunctival irregularities



Step 2: Lens Design

ωOblate

ωProlate

Step 3: Landing zone

ωSpherical

ωToric

Prolate Oblate

sag:4410; bc46.00D sag: 4510; bc42.00D

sag:4950; bc50.00D          sag: 5080; bc46.00D



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

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



OCT for Base Curve Determination

https://www.semanticscholar.org/paper/Comparison-of-Sagittal-Height-Measurement-Methods-
Harkness/5fa0e275dd476f09aab98c80d74902b96590e638



OD
Chord: 14.0
Sag: 3.074

Add 400 for a 15mm diameter lens: 3474 sag + desired clearance and settling microns
Add 600 for a 15.5mm diameter lens: 3674 sag + desired clearance and settling microns;
15.5mm = ~3974 sag

Best  fit lens: 8.65 base curve; 15.50 diameter, 3400 sag



OS
Chord: 14.0
Sag: 3.074

Add 400 for a 15mm diameter lens: 3474 sag + desired clearance and settling microns
Add 600 for a 15.5mm diameter lens: 3674 sag + desired clearance and settling microns;
15.5mm = ~3974 sag

Best  fit lens: 8.65 base curve; 15.50 diameter, 3400 sag







ÅMay be elevated or depressed

ÅProlate Design/Mini-scleral

ÅMinimize clearance over 
the scar



ÅProlate, Mini-scleral

Å8.4 (40D) base curve

Å16 mm diameter

Å3400 sag



Neovascularization:
- Maximize oxygen with lens
- Prescribe Steroid
-If neovascularization 
progresses ςrefer for
Laser Treatment



ÅLens Material

ïHigh(est) Dklens material; plasma or hydra-PEG

ÅConsiderably thicker when compared to corneal GP
ï250 microns to 500 microns

ÅOptimum Extreme, MeniconZ

ÅIncreasing Oxygen transmissibility

ï1. high Dkmaterial (Dk> 125)

ï2. minimal tear clearance behind the lens (<200)

ï3. Reduced center thickness of the lens (<.250)



ÅTear Film is the most important factor

ïMinimize the tear reservoir thickness

ÅRecommend 200 microns or less

ÅLens thickness

ïVariations did not change
the corneal edema 
to a  significant amount

-Fisher D, Collins MJ, Vincent SJ. Scleral Lens Thickness and Corneal Edema Under Closed 
Eye Conditions. Eye Contact Lens. 2022 May 1;48(5):194-199.
-Fisher D, Collins MJ, Vincent SJ. Fluid Reservoir Thickness and Corneal Edema during 
Open-eye Scleral Lens Wear. OptomVis Sci. 2020 Sep;97(9):683-689



ÅProlate Design/Mini-Scleral

ÅScarring may impact visual outcome



: 72.2

Kmax:72.2



Step 1:
Prolate or Oblate

Step 2:
Diameter

Step 3:
Base Curve 
selection

Initial Lens: 48.00 base curve, 4670 sag, 15.8 diameter



Å!ƴŘ ǿƘŀǘ ŘƛŘ Ƴȅ ŎƘŀǊǘ ƴƻǘŜǎ ǎŀȅΧΦΦ

ïcentral clearance around 200 with touch over the 
inferior scar, lens is inferiorly decentered, edge is 
flat in the vertical and slightly flat in the 
horizontal.  Marking at 065

ÅPlan:

ïTighten horizontal 1 step and vertical 3 steps; 
increase  central clearance 300 microns  

ïAdd OR

Initial Lens: 48.00 base curve, 4670 sag, 15.8 diameter



ÅAnd what did my chart notes say at lens 
dispense:
ïminimal clearance, no touch, good edge alignment

ïLens is well centered on the eye

ÅRecheck one week, confirm OR and determine 
if other parameters need adjustment
ï1 week follow-up: good centration, clearance 260, 

edge alignment.

Ordered Lens: 48.00 base curve, 5043 sag, 15.8 diameter



Initial Lens: 48.00 base curve, 4670 sag, 15.8 diameter



Å!ƴŘ ǿƘŀǘ ŘƛŘ Ƴȅ ŎƘŀǊǘ ƴƻǘŜǎ ǎŀȅΧΦΦ

ïcentral clearance around 500 microns, lens is 
inferiorly decentered, edge is flat in the vertical 
and slightly flat in the horizontal. Markings at 140

ÅPlan:

ïtighten horizontal 1 step and vertical 3 steps; 

ï200 microns decrease in central clearance

ïAdd OR

Initial Lens: 48.00 base curve, 4670 sag, 15.8 diameter



ÅAnd what did my chart notes say at lens 
dispense:
ïminimal clearance, no touch, good edge alignment

ïLens is well centered on the eye

ÅRecheck one week, confirm OR and determine 
if other parameters need adjustment
ï1 week follow-up: good centration, clearance 280, 

edge alignment.

Ordered Lens: 48.00 base curve, 4543 sag, 15.8 diameter



ÅKeratoconus with Intacs

ïProlate or Oblate/Mini-Scleral

ÅMonitor for health





ÅBased on HVID and lens design selected:

ÅProlate, 16.0mm diameter lens

Å8.4 base curve,  with 3400 sag, toric periphery

Initial Lens evaluation:
300 microns central clearance
Alignment in periphery
Lens centered on eye
OR -2.25 20/25

Order: OR only change



ÅLens Dispense:

ïOD: 250 microns central clearance (50 at limbus)

ÅMarkings at 165

ÅAlignment in periphery ςno blanching or impingement

ÅOR pl  20/20

This fit was in 2017

Presently: wearing the same lens 
parameters.



ÅLikely need Oblate Design

ÅMinimal Clearance

ÅMonitor graft for health



ÅMonitor graft for health

2023

20248.65 bc, 15.8 diam; 4135 sag



Prolate design; 8.65 (39.00D) bc, 15.8 diam; 4090 sag
**adequate clearance 350, good limbal clearance,  good edge alignment, no blanching, 
marking at 075 right**
Plan: decrease central clearance 100 microns


