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Course Objectives

• The participant will understand the importance of 
instrumentation and data to improve scleral lens 
fitting efficiency and success.

• The participant will learn the types of instrumentation 
necessary to advance their scleral lens practice.

• The participant will learn, through case examples, how 
to implement measurements for improved scleral 
lens designs and outcomes.



Instrumentation

•Corneal topography

•Optical Coherence tomography

•Scheimpflug tomography

•Corneo-scleral topography



Diagnostic Lenses

• Scleral Lens
• Sagittal depth
• Geometry
• Landing Zone
• Power



Diagnostic Lenses





Art vs Science •The SLS teaches contact lens practitioners the art 
and science of fitting scleral lenses.



• GP AND CUSTOM SOFT ANNUAL REPORT 2021

• Edward S. Bennett OD, MSED

TABLE 1 EMPIRICAL VERSUS DIAGNOSTIC GP FITTING

TYPE OF DESIGN EMPIRICAL (%) DIAGNOSTIC (%)

Toric 79 21

Multifocal 78 22

Spherical 73 27

Hybrid 55 46

Corneal Reshaping 50 50

Non-Scleral Irregular Cornea GP 30 70

Scleral 10 90

October 2022



Technology advancements

This Photo by Unknown Author is licensed under CC BY

https://medium.com/music-x-tech-x-future/the-benefits-of-being-an-early-adopter-32f763d6b2b0
https://creativecommons.org/licenses/by/3.0/


Corneal 
Topography

Diagnostic and follow-up



•Can scleral toricity be predicted from 
corneal topography?



Corneal Toricity and Scleral Asymmetry…. Are They Related? 
Beth Kinoshita OD, Sheila Morrison OD, MS, Patrick Caroline, Randy Kojima and Matthew Lampa OD  

Pacific University College of Optometry, Forest Grove, Oregon  

Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Historically, the sagittal height of the eye has been a difficult anatomical feature to accurately measure over a given chord diameter.  Today however, Optical Coherence Tomography (OCT) techniques provide clinicians with non-invasive, high resolution two dimensional images of the anterior segment out to a chord of 15.0 mm  Traditional thinking was that the shape of the sclera was best described as a radius of curvature however OCT imagery has shown us that in the majority of cases the sclera is not curved but instead better described as a straight line or tangent. Surprisingly, this tangency extends from approximately 10.0 mm’s out to a cord of 20 mm’s.   Traditional thinking was that the shape of the sclera was best described as a radius of curvature however OCT imagery has shown us that in the majority of cases the sclera is not curved but instead better described as a straight line or tangent. Surprisingly, this tangency extends from approximately 10.0 mm’s out to a cord of 20 mm’s.   

Historically we have most often described astigmatism in terms of the 
dioptric power from the keratometer or axial display topography map.  
The axial display map does an excellent job of describing the dioptric 
power of the cornea and illustrating the shape and location of the 
corneal astigmatism (Figure 1). But, this map provides only limited 
information that can be used in the fitting of corneal contact lenses.  
Today, there has been a paradigm shift within our industry to describe 
corneal astigmatism not as a dioptric power but instead as a 
difference in height (i.e. sagittal depth) between the two principle 
meridians (flat and steep) of the cornea. 
 

Using sagittal height data, the corneal topographer creates an 
elevation map by selecting a “theoretical” spherical surface that runs 
through the cornea (Figure 2).  It is the elevation display map that best 
describes the ultimate fluorescein pattern seen clinically (Figure 3). 
 

Previous studies at Pacific University have shown that a: 
25 µm differential in corneal height (between the flat and steep 

meridians) is equal to approximately 1.00 D of toricity.  

Introduction                                                                             

Conclusions 
•  This pilot study appears to indicate that the scleral shape is highly 

asymmetric and confirms the presence of toricity that is often not in 
the same orientation and magnitude as the corneal toricity. 

•  The implications of these data may influence future contact lens 
designs to improve lens position and optics (i.e. Toric, MF, KCN) 

•  As future lens designs increase in diameter, it may be necessary for 
eye care professionals to image both the cornea and sclera and 
utilize lens designs that take into account the highly asymmetric 
shape of the human sclera. 

•  Twenty subjects, 10 left eyes with 
<0.75 D of with-the-rule corneal 
toricity and 10 left eyes with >1.75 
D with-the-rule corneal toricity, 
participated in this pilot study.  

•  The Placido ring based Medmont 
E300 Corneal Topographer was 
used to determine the corneal 
toricity and elevation along the flat 
and steep meridians. 

•  The sMap3D by Precision Ocular 
Metrology was used to determine 
the scleral shape along four 
meridians (0-1800, 450-2250, 
900-2700, 1350-3150) of the sclera at 
chords of 15.0 mm and 17.0 mm. 
The system uses Nafl and 
projected pattern sequences to 
map the corneal and scleral surface 
out to a chord of 22 mm (three 
fields of gaze are stitched together 
to form a single composite map). 

Materials and Methods  

•  Of the 10 low WTR corneal astigmatism subjects, only 1 maintained 
a WTR orientation of the sclera at a 15.0mm chord and none of the 
subjects at a 17.0 mm chord. 

 

•  Of the 10 high WTR corneal astigmatism subjects, 3 maintained a 
WTR orientation of the sclera at chords of 15.0mm and 17.0 mm. 

Purpose         
The purpose of this study is to determine if there a relationship between the corneal 
toricity and the scleral shape (toricity) using sagittal height measurements.  

Steep 
Meridian 

Flat Meridian 
22 microns INTO the cornea 

46 
microns 
AWAY 
FROM 

the 
cornea 

Figure 2.  In the flat meridian, the 
best-fit-sphere (BFS) surface (yellow) 
is superimposed on an OCT image.   
The sphere penetrates to a depth of 

22 µm nasally/temporally (red 
arrows).  In the steep meridian the 

sphere lifts away by 46 µm 
superiorly/inferiorly (blue arrows). It 
is the sum total that describes the 

height differential. 

Elevation  
Display 

Figure 3. The RED 
portions of the 
elevation map 

represent areas of 
the cornea that are 

HIGHEST in 
elevation relative 
to the BFS / CL.  

The BLUE 
represent areas of 
the cornea that are 

the LOWEST in 
elevation relative 
to the BFS / CL.  

Axial  
 Display 

Figure 1.  A 
symmetrical 2.50 D 
with-the-rule with 
limbus to limbus 

corneal astigmatism 

Sim K 
43.00 @ 007 
45.50 @ 097 

ID 
Δ Km 

8.0mm 
chord 

Corneal Height 
Difference 

8.0mm chord 

Scleral Height 
Difference 

15.0mm chord 

Location of 
Astigmatism 

15.0mm chord 

Scleral Height 
Difference 

17.0mm chord 

Location of 
Astigmatism 

17.0mm chord 
1 0.25 D 3.7 µm (WTR) 115 µm Asymmetric 75 µm Asymmetric 

2 0.43 D 3.7 µm (WTR) 186.5 µm ATR 104.5 µm Asymmetric 

3 0.53 D 3.7 µm (WTR) 226 µm Oblique 649 µm Asymmetric 

4 0.51 D 20.6 µm (WTR) 247 µm Oblique 316.5 µm Oblique 

5 0.37 D 2.1 µm (WTR) 116.5 µm Asymmetric 111 µm Asymmetric 

6 0.27 D 11.8 µm (WTR) 111.5 µm ATR 35.5 µm ATR 

7 0.53 D 10.2 µm (WTR) 80.5 µm Asymmetric 201.5 µm Oblique 

8 0.32 D 5.9 µm (WTR) 147.5 µm ATR 86 µm Asymmetric 

9 0.42 D 20.5 µm (WTR) 166 µm Asymmetric 196 µm Asymmetric 

10 0.52 D 12.9 µm (WTR) 137.5 µm WTR 225 µm Oblique 

Low Corneal Astigmatism < 0.75 D 

High Corneal Astigmatism > 1.75 D 

ID 
Δ Km 

8.0mm 
chord 

Corneal Height 
Difference 

8.0mm chord 

Scleral Height 
Difference 

15.0mm chord 

Location of 
Astigmatism 

15.0mm chord 

Scleral Height 
Difference 

17.0mm chord 

Location of 
Astigmatism 

17.0mm chord 
1 1.92 D 52.2 µm (WTR) 47.5 µm Oblique 74 µm Asymmetric 

2 1.89 D 27.5 µm (WTR) 199 µm ATR 123.5 µm ATR 

3 4.17 D 113.3µm (WTR) 278 µm Oblique 276.5 µm Oblique 

4 2.40 D 52.3 µm (WTR) 138.5 µm Asymmetric 174 µm ATR 

5 2.16 D 58.9 µm (WTR) 323 µm Asymmetric 436 µm Asymmetric 

6 3.73 D 96.4 µm (WTR) 684 µm WTR 1099 µm WTR 

7 1.99 D 52.5 µm (WTR) 201 µm WTR 342.5 µm WTR 

8 3.34 D 79.8 µm (WTR) 162 µm WTR 262.5 µm WTR 

9 3.94 D 99 µm (WTR) 129 µm Asymmetric 204 µm Asymmetric 

10 2.42 D 61.4 µm (WTR) 193.5 µm Oblique 358 µm Oblique 

Results Continued 

Chord Low 
Astigmatism 

High 
Astigmatism 

8 mm 9.5 µm 69.2 µm 
15 mm 153.3 µm  235.6 µm 
17 mm 200 µm 335 µm 

•  The average amount of height differential 
between the principle meridians 
increased from the cornea to the sclera 

•  The orientation of the steep and flat 
meridians was variable at 15.0 & 17.0mm 
for both low and high astigmatism 
corneas. 

Average Height Differential  

Results 

•  These results confirm that a 25 µm height differential of the                                                                             
principle corneal meridians is equal to ~1.00 D of corneal toricity. 

Sara Siebert, BS, Jason Jedlicka, OD, FAAO
Indiana University School of Optometry, Bloomington, Indiana

Utilizing Corneal Topography to Aid in Predicting Scleral Topography for 
the Purpose of Fitting Scleral Contact Lenses

PURPOSE

METHODS 

Scleral topography has become a useful tool in the 
optimization of scleral lens fitting, particular with 
regard to the landing zone of the lens, but most 
offices currently do not have access to this 
technology. Many scleral lens fitters, however, do 
have corneal topography at their disposal.  Our 
purpose was to determine if corneal topography is 
any predictor of scleral topography, and therefore 
useful to anticipate scleral shape in conducting a 
scleral lens fit, or if the two are completely 
independent.

We collected data using the sMap 3D (Precision 
Ocular Metrology) for scleral shape and 
Keratograph 5M (Oculus) for corneal topography.  
Using these instruments, we evaluated the amount 
of corneal toricity and scleral toricity present in 
each eye. The scleral maps looked at toricity 
present at corresponding points of 15, 16, and 17 
millimeters in diameter on the surface of the eye. 
Subgroups were created based on corneal 
readings containing eyes with oblique astigmatism, 
against-the-rule (ATR) astigmatism, and with-the-
rule (WTR) astigmatism. Oblique astigmatism was 
defined as the flattest meridian of an eye being 
between 31 to 59 degrees and 121 to 149 degrees. 
ATR astigmatism was defined as eyes with the 
flattest meridian landing between 60 to 120 
degrees. WTR astigmatism was defined as eyes 
with the flattest meridian landing between 0 to 30 
degrees and 150 to 180 degrees.  The amount of 
toricity in the cornea was compared to the toricity 
present in the sclera looking for generalized 
patterns. Data from 53 eyes (27 right and 26 left) 
were collected, with 43 eyes with WTR 
astigmatism, 7 eyes with oblique astigmatism, and 
3 eyes with ATR astigmatism.

On the right, sMap scleral topography showing 1.60 D 
against-the-rule toricity. On the left, corneal topography 

showing 1.50 D against-the-rule toricity.

SUMMARY

CONCLUSIONS

Scleral shape as measured using an sMap3D in 
individuals with normal corneas demonstrated a 
tendency to be more against the rule than the cornea 
shape.  Practitioners fitting scleral lenses on normal 
corneas should anticipate that scleral toricity is not 
fully consistent with corneal toricity, but tends to be 
somewhat less with the rule or more against the rule 
than the corresponding cornea.

Those eyes that had WTR corneal astigmatism of 
greater than 1.5 D had WTR had WTR scleral 
topography, but less than the cornea.  The group of 
eyes with 1.50 diopters of WTR astigmatism or less 
generally followed a pattern of low WTR or low ATR.  
Of the 43 eyes with WTR corneal astigmatism, 39 
had scleral toricity that was less WTR or ATR in 
shape, while 4 had a more WTR sclera than the 
cornea   Eyes showing ATR and oblique corneal 
astigmatism had ATR scleral topography in the 
majority of cases.

On the right, sMap scleral topography showing 2.00 D 
against-the-rule toricity. On the left, corneal topography 

showing 1.60 D oblique toricity.

On the right, sMap scleral topography showing 2.00 D with-
the-rule toricity. On the left, corneal topography showing 

2.90 D with-the-rule toricity.

On the right, sMap scleral topography showing 2.50 D 
against-the-rule toricity. On the left, corneal topography 

showing 1.20 D with-the-rule toricity.

On the right, sMap scleral topography showing 0.50 D with-
the-rule toricity. On the left, corneal topography showing 

1.80 D with-the-rule toricity.

On the right, sMap scleral topography showing spherical 
configuration. On the left, corneal topography showing 

2.10 D with-the-rule toricity.

Corneal 
Toricity

Scleral Toricity at 
15mm

Scleral Toricity at 
16mm

Scleral Toricity at 
17mm

6.00 D @ 043.6 6.00 D @ 095 6.50 D @ 095 4.50 D @ 092

1.60 D @ 053.8 2.50 D @ 086 2.00 D @ 087 2.00 D @ 082

0.70 D @ 144.1 1.00 D @ 097 1.00 D @ 100 1.00 D @ 101

0.60 D @ 041.3 0.50 D @ 074 1.00 D @ 073 1.00 D @ 073

0.70 D @ 038.7 1.50 D @112 1.50 D @ 119 2.00 D @ 137

4.80 D @ 146.2 1.00 D @ 163 1.00 D @ 163 0.50 D @ 176

1.20 D @ 036.6 2.50 D @170 3.00 D @ 169 3.50 D @ 168

Corneal 
Toricity

Scleral Toricity at 
15mm

Scleral Toricity at 
16mm

Scleral Toricity at 
17mm

1.60 D @ 112.8 1.50 D @ 093 1.50 D @ 089 1.50 D @ 089

0.90 D @ 074.8 0.50 D @ 046 0.50 D @ 040 0.50 D @ 032

2.90 D @ 109.7 1.50 D @ 125 2.00 D @ 128 2.00 D @ 131

Oblique Corneal Topography vs. Scleral Toricity

Against the Rule Corneal Topography 
vs. Scleral Toricity

With the Rule Corneal Topography vs. Scleral Topography 
The graph to the left shows the 
general trends of the patients with 
“WTR” corneal toricity. Amount of 
WTR corneal cylinder were plotted 
against scleral toricity at 16mm. 
The black line on the chart shows 
what would be expected if the 
corneal toricity correlated directly 
with the scleral toricity. However, 
what is observed is that the sclera 
is more “ATR” than the cornea.

Tables to the right contain data 
from patients with oblique and 
against the rule corneal toricity. 
The general trend of those 
patients with oblique corneal 
toricity showed to have majority 
against the rule scleral toricity. 
While those patients with against 
the rule corneal toricity showed to 
have oblique scleral toricity. More 
data is needed to draw any 
conclusions for these two 
subgroups.



44 eyes- regular corneas
Corneo-Scleral Topography 



Corneal and scleral toricity

Corneas with high

limbus to limbus toricity

may predict scleral toricity



Question

Can scleral shape of a KC eye be 
predicted from corneal topography?



250𝝁



Central                         Peripheral
83 eyes 114 eyes



Difference in the 2 SAGs is the Quadrant Specific Effect

Measurements in Ectasia Cases

SAG in Axis 180° From Ectasia
(16mm)

Axis of Ectasia (270°)

SAG in Axis of Ectasia (16mm)
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Superior Inferior
X

X X 

1 Find the Apex position
2 Find the scleral sag same meridian 
3 Find the scleral sag 180 degrees away

16mm





Scleral Lens Design for keratoconus



Optical Coherence Tomography

• OCT
• Posterior Segment

• Macula

• Optic Nerve head/Nerve Fibers

• Anterior Segment
• Cornea

• Scleral Lenses



Optical Coherence 
Tomography

• Fitting/Evaluation
• Fluid reservoir

• Landing Zone

Scleral Lenses



Optical Coherence 
Tomography

• Challenges
• Single meridian measurements

• Lack of software modules for lens fitting

Scleral Lenses



Optical Coherence 
Tomography

• Dr. Greg Gemoules

• Laser Fit scleral lenses laserfitlens.com



Instrument 
based Scleral 
lens fitting

•Corneo-scleral Topography

•Scheimpflug Tomography



Fitting scleral lenses from measurement

• Match scleral lens design with cornea shape
• Prolate

• Oblate

• Match scleral lens LZ design with scleral shape
• Toricity

• Scleral obstacles

• Scleral asymmetry 

• Diagnostic lenses

• Software based 
• Branded scleral lens design

• Free-form



Corneo-scleral topography

Cornea

Sclera



Corneo-scleral topography

Cornea

Sclera

• Mean Sagittal height

• Sagittal height specified location 

• Scleral toricity

• Scleral Asymmetry



Corneo-scleral 
topography

• Fluorescein based 

• 3 gazes 

• Assessment of cornea and sclera 22mm 

• Scleral lens design- custom and free-form



Corneo-scleral 
topography

Eaglet Eye Surface Profiler (ESP)
• Fluorescein based
• Assessment cornea and sclera 20mml



Corneo-scleral 
topography

Eaglet Eye Surface Profiler (ESP)
• Series of scans straight gaze
• Supported various labs (see website)



Scheimpflug
Tomography- Pentacam

• Cornea
• Front and back surface corneal topography

• Global pachymetry

• Scleral
• No Fluorescein- 5 measurements- straight and 4 

quadrants

• Cornea and scleral measurements 18mm



Scheimpflug
Tomography 

• Scleral lens design- corneal scleral profile (CSP) module 

• Used with specific models

• Integrated with various manufacturers/designs



Radial Keratotomy post

•62 YO ♂
•RK (8) 1995
•Hyperopia/Irregular (ectasia)
•211µ



Para-central touch over the area of ectasia using a 
standard prolate scleral design



3D Model
•Adjusting the geometry and vault 

to properly clear the cornea



Scleral lens clearance for oblate cornea with ectasiaVs RK

Standard Free-Form 



Granular dystrophy
• 52-year-old male

• Granular Dystrophy

• Bandage SCL
• Protection

• OD 20/50 OS 20/80



Granular Dystrophy
Corneo-scleral Topography

• Scleral elevation maps

• Colors based upon a reference sphere
• Cooler colors represent increased sag/Warmer colors represent decreased sag
• Observe Patterns

OD OS

Sphere
Toric



Scleral Toricity
255 microns



Granular Dystrophy
Corneo-scleral topography

• Diagnostic Scleral Lens fitting
• Geometry

• Prolate

• Oblate

OD



Granular Dystrophy
Corneo-scleral topography

•Diagnostic Sleral Lens fitting
•Landing Zone

•OD Sphere
•OS Toric LZ 200µ

•Sagittal height
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Granular dystrophy
corneo-scleral topography

OD OS

16mm Scleral Lenses 20/40



Granular dystrophy
corneo-scleral topography
• Diagnostic Lenses

• Geometry

• Landing Zone- OD vs. OS

• Sagittal Height

• Improved efficiency



Troubleshooting scleral Lens design

• 61-year-old scleral lens evaluation

•Wearing scleral lenses X 2 years

• Satisfied with OD, but c/o discomfort and fogging OS

• SLE showed debris flowing through a misaligned LZ

• Offered refit into free-form design from measurement

Dr. Jas
on Jed

licka



Troubleshooting 
scleral lens design

• Scleral lens out 48 hours

• Quadrant-specific effect  
• Higher elevation between 1 and 

3 o’clock
• Transition zones between areas of 

extreme elevation change



Troubleshooting 
scleral lens design

• Software used to generate a free-form design

• Corneal vault

• Base curve, limbal clearance, LZ

• Power- used from previous lens



Troubleshooting 
scleral lens design 

• Electronically ordered

• Fluid reservoir: 300µ

• LZ even alignment

• Improved comfort and function



Pinguecula
Pterygium



Keratconus

• 53 YO ♂ Keratoconus OD
• Previously failed corneal GP 
• Previously failed scleral lens

• Midday fogging
• Wearing Hybrid lens



Keratoconus

Compression of the hybrid lens
-resulting in lens failure 



600𝝁 difference between 305°-360°



Pingueculas

•Impingement
•Edge lift



Free-form Scleral Lens- Localized Vault



Ectasia/Pinguecula

OD



Scleral Elevation Map

•Scleral toricity
•Nasal pinguecula



200𝝁



Localized Vault



+0.62 -1.00 X 104 20/20



Free-form Design

• Free-form scleral lens designs 
allow you to simultaneously  
accommodate scleral asymmetry 
and scleral obstacles.



Pterygium
corne-scleral topography

• 61-year-old male with hx pterygium

• OD 
• Sx X 2/amniotic membrane 
• MR +3.75 -4.75 X 002 20/30
• Failed custom SCL secondary poor Va

• OS successfully wearing a SCL



Pterygium
corne0-scleral topography

cornea

sclera

• Cornea 
• Prolate
• Limbal astigmatism
• +3.75 -4.75 X 002

• Scleral 
• Toric 508µ
• Asymmetric



Diagnostic 16mm 42 diopter
Landing Zone Impingement



Pterygium
corneo-scleral topography

• Customized scleral lens design or free-form
• Topography or Tomography 
• Corneo-scleral topography



Pterygium
Free-form 16.5mm 
sclera lens



Diagnostic sphere LZ Free-form Scleral Lens



pterygium
corneo-scleral 
topography

• Two variables LZ
• High scleral toricity

• Asymmetry

• Free-form scleral lens
• 16.5mm



Conjunctival 
Blebs



Notched 
Scleral Lens



Remove 
para-bleb 
elevation



Scleral Obstacles- Lens Notching

Scleral Elevation Map



Scleral Lens Notch

•15.5mm
•BC 46
•+2.75 20/40
•Toric LZ



Conjunctival Bleb

• 70 YO ♂
• Corneal Transplant

• +4.50 -5.00 X 060 20/100

• Trabeculectomy



Conjunctival Bleb

• 16.5mm Scleral Lens
• Customized landing zone

• Alignment
• Rotational stability

• 900𝝁 localized vault



+22.97 -1.00 X 003 20/50
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advanced scleral lens fitting using instrumentation
Corneal Topographers
• Corneal Topography

• Required 
• Placido based topographers 

• Diagnosis
• Monitor progression

• Billable exam
• Ortho K

• Geometry
• Predicting scleral shape

• Scleral toricity
• Scleral asymmetry with KC

Scleral Lens Fitting

• No direct measurement of the sclera
• Lacking measurement for direct design

Disadvantages
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advanced scleral lens fitting using instrumentation
oct
•Measurement- anterior/posterior eye

• Billable examinations

• Diagnostic lens fitting/Dispensed lenses
• Fluid reservoir thickness
• Assessment LZ

Scleral Lens Fitting

• One meridian measurements
• Lack software for direct design
• $$$

Disadvantages



advanced scleral lens fitting using instrumentation
Corneo-scleral topography
•Measurement of the cornea and sclera

• Elevation data/maps
• Mean data

• Measurements at 

• Diagnostic lens fitting
• Software custom design

• Branded designed scleral lenses
• Free-form designs

Scleral Lens Fitting

• Used exclusively for contact lens fitting
• “space”
• $$

Disadvantages



advanced scleral lens fitting using instrumentation
scheimpflug Tomography
•Measurement of the cornea and sclera

• Cornea
• Front and back surface

• Global pachymetry 

• Diagnostic lens fitting
• Software custom design

• Branded designed scleral lenses
• Free-form designs

Scleral Lens Fitting

• Difficulty with measurements for small eyes
• $$$$

Disadvantages



Marketing 
• Technology driven

•Website

• Exam Room



Business Aspects

• Budget 

• Billable exams

•Numbers of fits
• Growth Strategy 
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Advance scleral lens design

Thank you!
gwdenaeyer@gmail.com



Thank you! Please join us for our next COPE event

Date: October 26, 2021
Time: 5:30 PM PST

Speaker: Dr. Paul Karpecki
Topic: Ocular Health, Nutrition, and Wine

COPE: Two hour live CE

Visit WooU.org for a 
full list of upcoming 
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