
REVIEW OF CORNEA 
& CONTACT LENSES

MARCH/APRIL 2024

CORNEAL 
TOPOGRAPHY: 
GET TO NEW 
HEIGHTS
See how elevation data reveals the 
greatest truths about corneo-scleral shape.
PAGE 14

�����������������������������������������������������������������������������
������������������������������

Custom vs. Standard Soft Lenses for the 
Irregular Cornea: How to Choose, PAGE 22

Soft Toric Lenses: Harness This Valuable 
Practice Opportunity, PAGE 28

ALSO

001_RCCL0424_cover.indd   1001_RCCL0424_cover.indd   1 4/5/24   1:44 PM4/5/24   1:44 PMReviews Cover Tip 7.75x6 (10) (1).indd   1Reviews Cover Tip 7.75x6 (10) (1).indd   1 3/5/24   10:28 AM3/5/24   10:28 AMReviews Cover Tip 7.75x6 (10).indd   1Reviews Cover Tip 7.75x6 (10).indd   1 3/5/2024   12:40:52 PM3/5/2024   12:40:52 PM

Reviews FP w Tip for Digital-got from Maria 1-11-24 (2).indd   1Reviews FP w Tip for Digital-got from Maria 1-11-24 (2).indd   1 4/8/2024   6:45:07 AM4/8/2024   6:45:07 AM



Reviews FP w Tip for Digital-got from Maria 1-11-24 (2).indd   2Reviews FP w Tip for Digital-got from Maria 1-11-24 (2).indd   2 4/8/2024   6:45:07 AM4/8/2024   6:45:07 AM



REVIEW OF CORNEA 
& CONTACT LENSES

MARCH/APRIL 2024

CORNEAL 
TOPOGRAPHY: 
GET TO NEW 
HEIGHTS
See how elevation data reveals the 
greatest truths about corneo-scleral shape.
PAGE 14

�����������������������������������������������������������������������������
������������������������������

Custom vs. Standard Soft Lenses for the 
Irregular Cornea: How to Choose, PAGE 22

Soft Toric Lenses: Harness This Valuable 
Practice Opportunity, PAGE 28

ALSO

001_RCCL0424_cover.indd   1001_RCCL0424_cover.indd   1 4/5/24   1:44 PM4/5/24   1:44 PM



Christi Locke, OD, MS, FAAO 
Thomas Eye Group  l  Atlanta, GA

You’re at the top of your game, 
which is why you prescribe lenses 
with top of the line performance.

GO AHEAD.
MAKE 
MYDAY.

1. CVI data on file, 2013, 2015 & 2017. MyDay® clinical studies 1-week DW compared to 1-DAY ACUVUE® 
MOIST, DAILIES TOTAL1® and ACUVUE® OASYS 1-Day. 2. CooperVision data on file 2020. Rx coverage database 
n=120,406 eyes for Rx with <0.75DC; 14 to 70 years. 3. CVI data on file, 2021. Based on number of prescription 
options available in the USA across all soft 1-day toric lenses as reported by the 4 main manufacturers. 4. CVI data 
on file, 2021. Based on prescription option combinations (sph and add) available across all daily disposable multifocal 
soft lenses from CVI, JJV, B+L and Alcon in USA May 2021. 5. MyDay® daily disposable orders includes MyDay® 
daily disposable, MyDay® daily disposable toric, MyDay® daily disposable multifocal product sold and distributed 
by CooperVision in the US. Net plastic neutrality is established by purchasing credits from Plastic Bank. A credit 
represents the collection and conversion of one kilogram of plastic that may reach or be destined for waterways. 
CooperVision purchases credits equal to the weight of plastic in MyDay® daily disposable orders in a specified 
time period. MyDay® daily disposable plastic is determined by the weight of plastic in the blister, the lens, and the 
secondary package, including laminates, adhesives, and auxiliary inputs (e.g. ink). CVI Data on file, 2022.  
©2023 CooperVision 14678A  4/23

When you prescribe the MyDay® 
family of lenses, you’ll make their day.

ADVAN TAG E O1 Unsurpassed Comfort1

ADVAN TAG E O2 Optimized Design 

ADVAN TAG E O3 Unparalleled Range2,3,4

ADVAN TAG E O4 Net Plastic Neutral5

ADVAN TAG E O5 Simply Satisfied Guarantee™
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Study Identifi es Tomographic 
Risk Factors for Corneal Hydrops
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Yu SN, Gad R, Kutler R, et al. Scheimp-
fl ug-based tomographic risk factors for the 
development of acute corneal hydrops in 
keratoconus. Cornea. 2024;00:1-4.

IN BRIEF
■ A recent study found that OTC 
artifi cial tears not only replenish 
aqueous fl uid, but they also help break 
the hyperosmolar status of the ocular 
surface. Researchers evaluated fi ve 
unique preservative-free lubricants 
(two US and three non-US brands) 
and their immediate e� ects on dry 
eyes. Each drop showed a decrease in 
osmolarity 15 minutes after instillation; 
recorded post-treatment values ranged 
from 205mOsm/L to 285mOsm/L. The 
untreated control group registered a 
small increased in mean osmolarity of 
0.98mOsm/L.

“It is crucial to emphasize that 
disrupting the hyperosmolar environ-
ment on the ocular surface can break 
the cycle of infl ammation, damage to 
the microvilli of ocular surface cells, 
desiccation and apoptosis, preventing 
the vicious circle that perpetuates dry 
eye,” reported the researchers in their 
paper for the Cornea journal.

Muñoz EC, Patiño AO, Marín DJ, et al. Imme-
diate impact on tear osmolarity following the 
application of di� erent ocular lubricants in 
patients experiencing moderate dry eye symp-
toms. Cornea. March 15, 2024. [Epub ahead of 
print].

■ In 2020, Alcon introduced a web-
based fulfi llment platform called 
Marlo to help contact lens wearers 
take advantage of convenient online 
product ordering from their eyecare 
providers. The new Marlo iPhone 
app, which debuted last month at 
SECO, allows patients to order con-
tact lenses, receive exam reminders, 
access educational resources, track 
their next appointment and—if the 
practitioner agrees to enable it—use 
a vision screener to test their visual 
acuity in real-world environments 
outside the doctor’s o�  ce.

The basic tier of the service—on-
line ordering, direct shipping, exam 
reminders and product discounts—is 
free to practices and allows 24/7 
online ordering, while a Pro level 
adds the customized app interface 
branding, the vision screener and the 
inclusion of Alcon OTC product sales, 
for a charge to the practice of $25/
month or $250/year.

Despite the challenges of obtaining 
data through edematous corneas, the 
researchers still recommend routine 
corneal tomography to assess changes 
over time in eyes after hydrops.

News Review

Steep keratometry and thin corneas predispose patients
to this complication.
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Liu MX, Yin ZJ, Li YZ, et al. Corneal stress-strain 
index in relation to retinal nerve fi ber layer thick-
ness among healthy young adults. Eye (Lond). 
February 24, 2024. [Epub ahead of print].

The association between the stress-strain index and RNFL thickness was 
signifi cant in the non-high myopic group but not in the highly myopic group.

Softer Corneas Associated 
With Thinner RNFLs
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neuropathy, study fi nds.
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 By Joseph P. Shovlin, OD
My Perspective
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1. SECO Contact Lens Summit PART I: GPs, Scler-
als and Hybrids for Presbyopia. February 28, 2024. 
SECO 2024.

Reconsider GPs for Presbyopia
Contact lens correction for this condition has evolved.
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By Lindsay A. Sicks, OD
 The GP Expert

Fig. 1. An unreliable topography 
map. The superior portion of the 
topography shows missing data. 
Despite repeated attempts, no 
improvement could be made and this 
topography was successfully used 
to rehabilitate a poor-fi tting lens; 
however, I would not recommend 
relying on such subpar maps.

Seeing Clearly
Set yourself up for success the next time you interact with a GP lens consultant.
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Caroline PJ, Andre MP. Initial Selection of 
Corneal Versus Scleral GP Lens. Contact Lens 
Spectrum. April 1, 2015. Accessed March 13, 
2024. www.clspectrum.com/issues/2015/
april/contact-lens-case-reports.

Fig. 2. Assessing this aphakic GP lens was more challenging because the dynamic 
fi t meant it was lid-attached on one blink and interpalpebral on the next blink.

Fig. 3. In this scleral fi t, it was helpful to note that 
the markings were at the 4 and 10 o’clock position.
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By Marcus R. Noyes, OD, Becky Su, OD, Travis M. Pfeifer, OD, and John D. Gelles, OD
Fitting Challenges
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Double-edged Sword
Scleral lenses for ocular surface disease and complications when care is ignored.

Fig. 1. Slit lamp photo of the patient’s left eye with a scleral lens in place.
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Fig. 2. OCT of the patient’s scleral lens fi t on the left eye. 

Fig. 3. Slit lamp photo of the patient’s left eye six years later, showing 
conjunctivalized cornea and pyogenic granuloma.
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Fig. 4. OCT of a scleral lens over the patient’s left eye. The corneal surface has become completely conjunctivalized. 

Double-edged Sword
(continued from previous page)

By Marcus R. Noyes, OD, Becky Su, OD, Travis M. Pfeifer, OD, and John D. Gelles, OD
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Drive ROI with the OCULUS Pentacam®
Increase your first-fit success rate while reducing chair time. Conveniently 
order custom lenses via direct links to state-of-the-art design software. 
Discover how the Pentacam® can enhance your specialty lens fitting at 
pentacam.com.

The OCULUS Commitment:Th
Focus on Innovation. Finest German Engineering. Unparalleled Support.

Toll free 888 - 519 - 5375
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Fig. 2. Severe oblate (left) and prolate (right) corneas 
with lateral gross observation and optic section 
biomicroscopy—interestingly, from the same patient.
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See how elevation data reveals the greatest 
truths about corneo-scleral shape. 

Corneal Topography: 

New Heights
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Fig. 3. Small-cone topography (left) 
with greater number of Placido rings 
and capture diameter than large-
cone topography (right). 

Fig. 4. Axial corneal topography map of keratoconus demonstrating normal 
Sim K values of the central corneal zone but irregular curvature inferiorly 
with abnormal symmetry analytics.

Fig. 5. Placido disc corneal topography of keratoconus showing marked color scale differences and patterns between 
tangential dioptric power (left) and elevation (right) maps, demonstrating how the same ocular surface will have very different 
map appearances between curvature and elevation data. 
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CORNEAL TOPOGRAPHY: GET TO NEW HEIGHTS

Fig. 6. Corneal topography color scales of axial curvature and elevation maps 
showing opposite colors per same meridian.

Fig. 7. Fourier projection grid (left), 20mm profi lometry elevation map with meridian profi le 
(center) and three-dimensional reconstruction (right) of eye with keratoconus and pinguecula. 

Fig. 8. Ocular impression elevation map and 3D scan of 
impression of eye with prominent vasculature.

Fig. 9. Scheimpfl ug tomography with corneo-scleral profi lometry elevation map and anterior segment imaging.
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Table 2. Di� erent Corneal Topography Algorithm 
Analytics Based on Curvature Data12-14

Analytic Description Normal Value

I-S Index

The di� erence in dioptric 
power between the inferior 
and superior cornea 3mm 
from the corneal apex

<1.4

Corneal Irregularity 
Measurement (CIM)

The deviation of surface 
from the best-fi t line <0.68µm

Keratoconus Prediction 
Index (KPI)

A multivariate analysis of 
anterior surface prediction 
of keratoconus based on 
several metrics

<20%

KMax/RMin

Regards to the steepest 
point in an axial curvature 
map; often used more in 
monitoring progression of 
keratoconus or the postop-
erative e� ects of collagen 
crosslinking than as an 
early diagnostic indicator 

Central K
The curvature at the very 
center of the cornea on an 
axial map

<47.2D

Surface Asymmetry Index 
(SAI)

The radial symmetry of 
128 meridians 180° equally 
distant from the center of 
the cornea

<1.0

Surface Regularity Index 
(SRI)

The regularity of power 
progression of 256 semi-
meridians outwards within 
the central 4mm

<0.57

Table 1. Imaging Technology Comparison

Anterior 
Cornea

Posterior 
Cornea/ 

Thickness

Cornea 
& Sclera

Tear Film 
Independent

Angle Kappa 
Independent

Corneal 
Opacity 

Independent

Keratometry

Placido Disc 
Topography

Fourier 
Projection 

Profi lometry

Scheimpfl ug

AS-OCT 
(SD, SS, HP)

Ocular 
Impression
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CORNEAL TOPOGRAPHY: GET TO NEW HEIGHTS

Table 3. New Elevation-based and Pachymetric Algorithms16-19

Algorithm Description Normal Value

Belin-Ambrosio display

Determines deviation of 
normality of the front 
elevation, back elevation, 
pachymetric progression, 
corneal thinnest point and 
relational thickness of the 
cornea; likely the most 
notable and referenced 
metric today in keratoconus 
analysis

<1.6 standard deviations

Pachy Min The thinnest pachymetric 
value >511um

Front and Back Elevation

Refers to the highest 
deviation as reported as 
standard deviations from 
that front or back surface, 
respectively, from a best-
fi t sphere line within the 
central 8mm

<1.6 standard deviations

Pachymetric Progression 
Index Average (PPIA)

Measures progression of 
the thinnest point to the 
periphery

Up to 1.0 standard 
deviations

Fig. 10. Scheimpfl ug tomography elevation-based Belin-Ambrosio ectasia 
analysis showing mild keratoconus.
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Fig. 11. Severe keratoconus with extreme corneal shape irregularities yet very 
normal scleral shape with near spherical properties irrespective of corneal 
properties, as imaged by Fourier projection profi lometry, Scheimpfl ug 
tomography, lateral observation and impression. 
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CORNEAL TOPOGRAPHY: GET TO NEW HEIGHTS

Fig. 12a. Patients A and B demonstrate similar corneal curvatures but with 
di� erent sagittal heights. Corneo-scleral profi lometry map, meridian profi le 
simulation and actual meridian profi le as imaged with Fourier projection 
profi lometry and Scheimpfl ug tomography, respectively.
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Topography vs. Tomography: What’s in a Name?

Both modalities are used to understand the landscape of the cornea. 
Topography is the understanding of the curvature or elevation of a surface, 
while tomography penetrates through the scanned surface area to create 
an entire structural map. Corneal topography will give added data such as 
tear fi lm performance and the imaging and measurements needed to eval-
uate contact lens front surface optics (e.g., multifocal). Corneal tomogra-
phy will give added data of corneal opacity density, global pachymetry, as 
well as structural data of the anterior chamber, iris and crystalline lens.  

Fig. 12b. Patient C demonstrates similar corneal 
curvatures to Patients A and B but with a drastically 
higher mean sagittal height.
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Pentacam of patient in Case #1 with traumatic aphakia.
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MORE CASES: 
HOW TO CHOOSE?
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CUSTOM VS. STANDARD SOFT LENSES FOR THE IRREGULAR CORNEA: HOW TO CHOOSE

Case #2’s topography map showing skewed radial axes 
on the axial map, and an oval cone on the tangential map 
(top). The fi nal FlexLens ARC fi t (bottom).
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loyalty and protect your practice from alternative sales channels. From a standard Rx, to irregular corneas, 
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Pentacam maps of patient in Case #3 showing keratoconus OD and a corneal transplant OS.

Topography and aberrometry readings from the right eye of the patient in Case #4.

CUSTOM VS. STANDARD SOFT LENSES FOR THE IRREGULAR CORNEA: HOW TO CHOOSE
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Table 1. Specialty Soft Contact Lens 
Designs for the Irregular Cornea

ABB Optical Group (www.
abboptical.com) Concise K, Kerasoft IC, Kerasoft Thin

Art Optical (www.artoptical.com) Kerasoft IC Thin

AVT (www.avtlens.com) Soft K, SH Soft K II, Naturasoft, 
Continential Soft

Bausch + Lomb Specialty Vision 
Products (www.bauschsvp.com) NovaKone

Gelfl ex (www.gelfl ex.com) Gelfl ex Reverse Geometry Post-Surgical

Metro Optics (www.metro-optics.
com)

RevitalEyes Post-Surgical, Kerasoft IC 
Thin

United Contact Lens (www.
unitedcontactlens.net) UCL-55 Keratoconus

X-Cel (www.
xcelspecialtycontacts.com)

Flexlens ARC, Flexlens TriCurve, 
Flexlens Piggyback, Flexlens PRS
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By Catlin Nalley, Contributing Editor

Experts demystify common misconceptions and offer fitting pearls.

Soft Toric Lenses:
Harness This Valuable
Practice Opportunity
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UNDERSTANDING THE VALUE
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Fig. 2. Everting the upper and lower eyelids can reveal signs of ocular surface 
issues (such as papillae, shown here) that may either be a result of contact lens 
wear or have implications for its success.

Fig. 1. Soft toric lenses can correct various levels of 
astigmatism. Patients with central corneal astigmatism are 
often better candidates than those with limbal astigmatism 
due to the geometry of the lens.
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SOFT TORIC LENSES: HARNESS THIS VALUABLE PRACTICE OPPORTUNITY

Fig. 3. Irregular astigmatism patients may benefi t from custom-fi t soft toric contact 
lenses due to the increased central thickness of the lens.
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Fig. 4. Soft contact lenses must be aligned at the proper axis and have stable 
rotation to modify the Rx using LARS adjustment, as well as to promote optimal 
vision and comfort. The lens shown here is aligned at six o’clock.
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Recurrent or chronic herpes zoster ophthalmicus can worsen patient quality of life.

Don’t Chicken Out with These Pox
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The Big Picture
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This rare cataract carries a higher risk of posterior capsular rupture and requires 
di� erent surgical and post-op management strategies than more traditional cases.
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