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New OCT-based Keratoconus 
Staging System Performs Well
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Lu NJ, Hafezi F, Koppen C, et al. A 
novel keratoconus staging system 
based on optical coherence 
tomography. J Cat Refract Surg. 
August 1, 2023. [Epub ahead of 
print].

IN BRIEF
■ A recent study examined the 
corneal tomography and biome-
chanical features of 88 parents of 
44 keratoconus patients and found 
evidence to support a potential 
predisposition for the development 
of keratoconus in their o� spring.

Logistic regression analysis noted 
the following three major infl uential 
factors for keratoconus with 73.3% 
accuracy in identifying a� ected o� -
spring: parental corneal tomograph-
ic and biomechanical index, Corvis 
biomechanical index and thinnest 
point pachymetry.

 “Though these fi ndings did not 
manifest clinically, the parents’ 
corneas had characteristics such 
as reduced sti� ness and thickness 
compared to healthy individuals,” 
the researchers wrote. They added, 
“The use of Pentacam and Corvis 
ST in our study e� ectively captured 
the hereditary traits associated with 
keratoconus.”

Li J, Zhang BN, Jhanji V, Wang X, Li D, Du X. 
Parental corneal tomographic and biomechani-
cal characteristics of patients with keratoconus. 
Am J Ophthalmol. August 9, 2023. [Epub ahead 
of print].

■ Researchers in China compared 
axial elongation and treatment zone 
characteristics in children wearing 
either 5mm or 6mm back optic zone 
diameter (BOZD) ortho-K lenses over 
two years and found that lenses with 
smaller BOZD can create a smaller 
treatment diameter, resulting in less 
axial elongation. The most dramatic 
changes for treatment zone diam-
eter, choroidal thickening and axial 
elongation occurred in the fi rst six 
months, which researchers suggest is 
due to the stabilized treatment zone 
diameter. However, the e� ect still 
lasted over the two-year study.

The researchers pointed out that a 
very weak association was found be-
tween choroidal thickness changes 
and axial elongation, with the e� ect 
size close to zero.

The study also found that smaller 
BOZD ortho-K lenses neither a� ect-
ed visual performance nor caused 
signifi cant visual signs/symptoms 
in children wearing them compared 
with conventional 6mm BOZD 
lenses.

Guo B, Cheung SW, Kojima R, Cho P. Variation 
of Orthokeratology Lens Treatment Zone 
(VOLTZ) Study: a two-year randomized clinical 
trial. Ophthalmic Physiol Opt. August 6, 2023. 
[Epub ahead of print].

A newly developed OCT-based system that uses 
both epithelial (left) and stromal (right) thickness 
mapping showed staging agreement in 85% 
of normal cases and between 47% and 77% of 
keratoconus cases.

News Review

The proposed tool takes epithelial and stromal parameters 
into account, setting it apart from other grading techniques.
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Chen S, Ma H, Zhao C. Corneal biomechanics 
after small incision lenticule extraction and fem-
tosecond laser in situ keratomileusis. Medicine. 
August 11, 2023. [Epub ahead of print].

SMILE’s smaller corneal incision is 
presumed to o� er greater post-op 
stability than LASIK. At least by 
some measures of corneal integrity, 
that was not borne out in a recent 
meta-analysis.

SMILE Not Found Superior to 
LASIK in Corneal Biomechanics
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Study shows no major di� erences in corneal hysteresis 
and corneal resistance factor three months after surgery.
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The Paradigm Shift 
in Keratoconus Treatment
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3 KERATOCONUS and CROSS-LINKING

referring progressing patients for cross-linking 
before they lose vision, just as we refer glaucoma 
patients for treatment as soon as the disease is 
detected.  For patients who are still in their peak 
earning and learning years, early treatment could 
mean 50+ years of functional vision.  

Cost-effective and FDA approved
A discrete-event simulation model showed 
that, compared to conventional treatment, iLink 
cross-linking would reduce the rate of penetrat-

Ten years ago, there was little reason 
to refer a patient with keratoconus 
to a cornea specialist early in the 
course of their disease.  All we could 
do was manage patients’ vision as 

long as possible, hoping they didn’t progress to 
needing a corneal transplant.  

The approval of iLink® cross-linking marked 
a major paradigm shift in keratoconus manage-
ment.  Professional societies have adjusted treat-
ment guidelines to reflect the ability of cross-link-

T

ing treatment to slow or halt progression of the 
underlying disease.  The American Academy of 
Ophthalmology, for example, now states in its 
Preferred Practice Pattern (PPP) that referral 
prior to vision loss is ideal, and that when kerato-
conus is suspected, more frequent follow-up to 
look for progression is warranted.1  Any signs of 
progression or onset of keratoconus at a young 
age should lead to a prompt referral.1

Optometry is very good at helping patients with 
keratoconus see better with gas permeable (GP), 
hybrid, and scleral lenses.  But as rewarding as it is 
to help the vision-impaired, we can have an even 
greater impact by catching this disease early and 

© 2023 Glaukos PM-US-1368 Rev. 1

Sponsored by Glaukos

INDICATIONS 
Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (riboflavin 5’-phosphate 
ophthalmic solution) are indicated for use with the KXL System in corneal collagen cross-linking for the treatment of 
progressive keratoconus and corneal ectasia following refractive surgery. 

IMPORTANT SAFETY INFORMATION 
Corneal collagen cross-linking should not be performed on pregnant women. 
Ulcerative keratitis can occur.  Patients should be monitored for resolution of epithelial defects.  The most common ocular 
adverse reaction was corneal opacity (haze).  Other ocular side effects include punctate keratitis, corneal striae, dry eye, 
corneal epithelium defect, eye pain, light sensitivity, reduced visual acuity, and blurred vision. 
These are not all of the side effects of the corneal collagen cross-linking treatment.  For more information, go to www.
livingwithkeratoconus.com to obtain the FDA-approved product labeling. 
You are encouraged to report all side effects to the FDA. Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.

REFERENCES:
1. Garcia-Ferrer FJ, Akpek EK, Amescua G, et al, for the AAO PPP Corneal/External 
Disease Committee. Corneal ectasia PPP 2018.   2. Lindstrom RL, Berdahl JP, Donnenfeld 
ED, et al. Corneal cross-linking versus conventional management for keratoconus: a 
lifetime economic model. J Med Econ 2021;24(1):410-20.   3. Singh K, Bhattacharyya 
M, Arora R, et al. Alterations in contact lens fitting parameters following cross-linking in 
keratoconus patients of Indian ethnicity. Int Ophthalmol. 2018;38(4):1521-30.   4. Isik 
P, Harbiyeli II, Erdem E, Yagmur M. Improved contact lens fitting after corneal cross-link-
ing in eyes with progressive keratoconus. Cont Lens Anterior Eye. 2021;3:101488.   5. 
Mandathara PS, Kalaiselvan P, Rathi VM, et al. Contact lens fitting after corneal collagen 
cross-linking. Oman J Ophthalmol. 2019;12(3):177-80.

ing keratoplasty by 26%, and result in patients 
spending 28 fewer years in the advanced stages 
of keratoconus—all while saving money for 
patients, insurers, and society.2

The iLink procedure is an epithelium-off 
treatment that has undergone the scrutiny of 
randomized controlled clinical trials as part 
of the FDA approval process, demonstrating 
proven efficacy and safety.  It is important to 
refer patients to doctors who use iLink, the only 
cross-linking procedure approved by the FDA.  
I believe that good science promotes good 
patient care and, in the case of iLink, also allows 
patients to use their insurance.

Vision correction post cross-linking
Slowing or halting keratoconus progression 
may allow patients to continue to tolerate con-
tact lenses.3,4  Typically, patients can resume 
contact lens wear within one to three months of 
the cross-linking procedure, although I find that 
corneal remodeling may continue for up to 12 
months post-treatment.  During this time, lens 
parameters may need to be adjusted.  About 
one-third of eyes are able to continue in habit-
ual contact lenses after cross-linking, while two-
thirds require a new contact lens fit.5  

With iLink cross-linking and modern spe-
cialty contact lenses, we have the best kerato-
conus management options now that I’ve ever 
seen.  This represents not just a business oppor-
tunity, but the chance to have a life-changing 
impact on our patients. ■

SCAN WITH PHONE 
Learn more about iLink 

corneal cross-linking here 

Contact Lens Fitting Post Cross-Linking5

ACCEPTABLE 
FIT100% IMPROVED 

SUBJECTIVE 
COMFORT65% 20% INCREASE IN 

NEAR-IDEAL 
FIT

KEY TAKEAWAYS

 Only iLink® cross-linking 
can slow or halt the 
progression of 
keratoconus.

 Referring progressing 
patients to a cornea 
specialist prior to vision 
loss is ideal.

 Slowing or halting keratoconus 
progression may allow patients 
to continue to tolerate contact 
lenses.

Daniel G. Fuller,
OD, FAAO Dipl, FSLS
Memphis, TN



 By Joseph P. Shovlin, OD
My Perspective
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The Optometric PB&J 
This case of high, yet symmetrical, astigmatism fi t perfectly for bitoric GPs.
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Corneal tomography of the patient’s right (top) and left eyes (bottom). 
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The Optometric PB&J 
(Continued from p.11)
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Patient fi t in a spherical RGP (left). Note three o’clock to nine o’clock bearing and excessive vertical clearance vs. in 
a bitoric RGP (right) with symmetric alignment.
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PRESBYOPIA 
EXPECTATIONS

With increases in life expectancy come 
increases in the amount of time during 
which people experience presbyopia. 
And as presbyopes look to multifocal 
contact lenses for either full or part-
time wear, fitting this population can 
be more complex than for younger 
demographic segments.1 Advancing age 
can affect the ocular surface, tolerance 
for contact lenses, and consequently, 
contact lens retention rates.2,3

Given that as few as 45% of 
presbyopes may be aware of 
multifocal or bifocal contact lenses,4

initial conversations with eyecare 
practitioners may have a lasting 
impression. Approaching the topic 
of multifocal contact lenses with 
candidates can provide crucial 
understanding of how the lenses 
can benefit the wearer at different 
distances. Even more so, it is 
critical that eyecare practitioners 
recommend a first trial lens that 
can help drive fitting success and 
long-term wearer satisfaction.3 The 
lens design team at Bausch + Lomb 
has developed a multifocal contact 
lens designed to deliver an easy, 
reliable fit, and provide a comfortable 
presbyopic lens-wearing experience.

CLARITY WITHOUT 
COMPROMISE

Bausch + Lomb’s 3-Zone Progressive™

Design features consistent power 
distribution across each zone, in 
combination with power transitions 
between zones that were designed to 
optimize visual clarity for a variety of 
patients. With seamless transitions 
between near, intermediate, and 

distance zones, the 3-Zone Progressive™

Design is designed to meet the dynamic 
vision needs of today’s presbyopic 
patients. This allows patients to conduct 
daily tasks that fit their active lifestyles 
and do activities that may not be easily 
accommodated with reading glasses.

Power distribution across the optic 
zone affects the quality of vision in 
multifocal contact lenses. The 3-Zone 
Progressive™ Design is a center-near 
lens design that delivers clear near 
and intermediate vision without 
compromising distance.5 The 3-Zone 
Progressive™ Design features three 
zones of consistent power in its profile, 
with seamless transitions across all 
distances. Multifocal contact lens 
power profiles with sharp transitions 
between zones can cause a shadow 
effect or a “ghost image.”6

FITTING WITH CONFIDENCE

A simplified fitting guide can help 
increase eyecare practitioners’ 
confidence in the initial stages of a 
lens recommendation. The 3-Zone 
Progressive™ Design incorporates 
factors beyond pupil size for 
optimized performance.7 When 
eyecare practitioners followed the 
fitting guide for 3-Zone Progressive™

Design lenses, 87% of patients were 
successfully fitted in one visit, and 
99% of patients were successfully 
fitted in two visits.5 In addition to 
a straightforward first fit, a simple 
2-ADD system provides comprehensive 
multifocal coverage for wearers’ needs.

Bausch + Lomb has developed 
a novel one-day multifocal 
contact lens featuring this 
3-Zone Progressive™ Design.

Bausch + Lomb INFUSE® Multifocal 
lenses also feature breakthrough 
ProBalance Technology™ — a 
proprietary combination of ingredients 
infused into the lens material and 
released to help maintain ocular surface 
homeostasis.5 The material properties 
of INFUSE® contribute to a comfortable 
wearing experience and help minimize 
impact on the ocular surface.

Eyecare practitioners may strongly 
consider options that consistently 
provide both comfort and visual 
acuity at all distances. Bausch + Lomb 
INFUSE® Multifocal lenses combine 
the 3-Zone Progressive™ Design with 
a next-generation silicone hydrogel 
material (kalifilcon A) to ensure 
wearers do not have to compromise 
their everyday activities when 
using multifocal contact lenses.

As presbyopes become eligible 
for multifocal contact lenses for 
longer portions of their lives, 
eyecare practitioners can depend 
on Bausch + Lomb’s INFUSE®

Multifocal for a predictable fit and 
outstanding optical design.
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With scleral lens usage growing, it’s imperative to understand the potential 
complications you may encounter during fi tting. 

Here’s how to recognize and rectify them.

By Trevor J. Fosso, OD
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Fig. 1. Corneal edema presenting 
with microcystic edema and negative 
fl uorescein staining.
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Fig. 2. Corneal pachymetry maps of a patient with 
corneal edema who was started on topical 
rho-kinase inhibitor showing gradual improvement 
on edema.

Fig. 3. Corneal neovascularization resulting 
from scleral lens extended wear visualized 
with cobalt light fi lter.
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BUMPS ALONG THE WAY

Fig. 4. Conjunctival compression ring following 
scleral lens removal in a tight fi tting scleral lens.

Fig. 5. Slit beam illumination demonstrating contact of a scleral lens with 
cornea (left). Direct visualization of scleral lens bearing on central cornea 
(right).
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Fig. 6. Punctate epithelial erosions from a patient 
wearing a scleral lens fi lled with multipurpose soft 
contact lens solution.

Fig. 7. Limbal epithelial bogging and epithelial wrinkling.
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Fig. 8. Limbal epithelial bogging and epithelial wrinkling.
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Advanced technologies can be of value in the design and fi tting process.
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Case 1. Medmont topography and Eaglet ESP profi lometry of a post-LASIK patient with irregularity and signifi cant 
glare. A Wave freeform scleral lens was designed.



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

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

TIME TO DESIGN
 �����������������������������������
���������������������������������
�����������������������������������
�����������������������������������
���������������������������������������
��������������������������������������
������������������������������������
����������������������������������������

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

����������������������������������

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

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

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

��������������������������������������
������������������������������������
�������������������������������������
��������������������������������������
�����������������������������������
������������������������������������������
���������������������������������� �
���������������������������������������
�������������������������������������
��������������������������������������
������������������������������¡���������
���������� ���������¡���������������
�������������������������������������
������������������������������������
��������������������������������������
�����������������������������������
���������������������������������������
�����������������������¢��������������
���������������������������������������
������������������������������������
��������������������������������

IMAGING THE SCLERAL PROFILE

Case 2. Medmont topography and ESP 
prolifometry of a keratoconus patient with an 
unstable cornea. A BostonSight Smart 360 digital 
lens was designed. AS-OCT raster scan of cornea 
and BostonSight scleral lens were taken 10 to 14 
days later.
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Corneal GP Lens in front of them!

Boost Productivity
Save Valuable Chair Time
Use it for Patient Education
Don’t Turn Away Complex Fits

✓

✓

✓

✓

Questions? We Have Answers!
855.655.2020
www.wavecontactlenses.com
info@wavecontactlenses.com

WAVE Contact Lens Designer
Newly Re-imagined, User-friendly, and Robust!
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TROUBLESHOOTING AND 
FOLLOW-UP SCHEDULING
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1. DeNaeyer G, Sanders D, van der Worp E, 
et al. Qualitative assessment of scleral shape 
patterns using a new wide fi eld ocular sur-
face elevation topographer: The SSSG Study. 
JCLRS. 2017;1(1):12-22.

IMAGING THE SCLERAL PROFILE

Case 3. Medmont topography and 
ESP profi lometry of a patient with a 
highly toric cornea and sclera, as well 
as a steep cone. A ScanFit Pro digital 
lens was designed. The ScanFit Pro 
screen for back surface parameters is 
shown, as well as the fi nal result.



Practitioners around the country are reaching for Ampleye® as their scleral lens of choice 

for its simple, straightforward design and powerful on-eye performance. Ampleye is easy to 

learn for beginners, while offering the versatility and customization required by experienced 

practitioners in an established specialty practice. To make all-range acuity and all-day 

comfort a realty for your visually challenged patients, choose Ampleye - Options Include:

ANTERIOR TORICS | DIAMETER VARIATIONS | MULTIFOCAL with Custom Aligned Optics

QUADRANT SPECIFIC CONTROL | MICROVAULT

ARTOPTICAL.COM | 800.253.9364

featuring materials by

IRREGULAR
CORNEAS

- KERATOCONUS
- PMD

POST-SURGICAL
ECTASIA

- DRY EYE
- OSD

FULL RANGE OF SPECIALTY GP & SILICONE HYDROGEL CONTACT LENSES
120-DAY NO-WORRY WARRANTY | PREMIER SERVICE | EXPEDITED DELIVERY
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Experts share their 
advice and best 
practices to help you 
optimize your own 
approach.

By Catlin Nalley, Contributing Editor

from the Pros

Scleral Lens 
Design Tips10

Fig. 1. Scleral lenses are often the 
best choice to fi t irregular corneas.
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Fig. 2. (Left) A lens with proper clearance. (Right) A di� erent lens showing 
excessive clearance, which could lead to decreased vision, post-lens debris 
and conjunctival impingement.
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SCLERAL LENS DESIGN TIPS

Fig. 3. A scleral lens demonstrating a 
1:1 ratio of lens thickness (dark band) 
to tear layer (green band).
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Fig. 4. A fl uorescein pattern 
of a scleral lens on an eye with 
keratoconus. Note complete 
clearance of the cornea.
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Fig. 5. This scleral lens landing zone displays severe (fi ne and large vessel 
impingement) conjunctival compression. The left edge of the lens is too fl at 
(note the 0.5mm band of compression located 0.5mm from the lens edge), 
and the right edge is too steep (note the compression starts at the edge 
and extends 1mm inward). To improve this landing zone fi tting relationship, 
steepen the left side and fl atten the right side by using a toric periphery.
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SCLERAL LENS DESIGN TIPS

Fig. 6. To accommodate a scleral 
or conjunctival elevation due to 
abnormalities such as pinguecula, 
clinicians have several options, such 
as adjusting the diameter, adding a 
focal area of vault or notching the 
lens edge.
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Online registration ends October 7.
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These tips will help you master initial lens care for new patients. 

By Manveen Bedi, OD
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An easy way to streamline the training 
process is to gather all needed tools. 

Step Into

ABOUT THE AUTHOR

Dr. Bedi is a lead optometrist at 
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practice focuses on specialty 
contact lens fi ttings for corneal 
pathology, dry eye management 

and myopia control. She is a 
Fellow of the Scleral Lens Society 

and the American Academy of Optometry. 
She has no relevant fi nancial interests to 
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TABLE 1. DOS AND DON’TS TO DISCUSS 
WITH PATIENTS DURING THE FITTING PROCESS

LENS CARE DOS DON’TS

 Hand 
hygiene

 Make sure the patient is 
thoroughly washing hands with 
a mild, non-irritating soap.

  Avoid hand lotions or other products 
that can cause eye irritation.     

 Lens filling 
solution

 Only use preservative-free saline 
to fill the bowl of the lens prior 
to application.

Soft/RGP lens solution, tap water or 
unpreserved saline can result in 
corneal insults.      

 Lens 
cleaner

 Only use prescribed lens 
cleaner solution by your eyecare 
professional.

  Generic preserved saline solution is 
not good with lens disinfection.   

Lens case  Replace lens case 
frequently to prevent microbial 
contamination.

  Overuse or poor hygiene can increase 
risk of infections.

 Wear 
schedule

  Adhere to the recommended 
wear schedule and 
gradually increase wear time. 

  Therapeutic overnight use of scleral 
lens with serum tears in ocular surface 
disease management needs to be 
approved by an eyecare professional.

 Replacement schedule: Follow the replacement schedule recommended by your eyecare 
professional. Do not use tap water with scleral lenses. 
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CORNEAL DYSTROPHIES
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Distinguishing between the many corneal types that exist can be a challenge.

Dystrophy Dilemma

An example of central cloudy 
dystrophy of François.
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TABLE 1. IC3D CLASSIFICATION SYSTEM OF CDs BY CELLULAR ORIGIN3

Epithelial and 
subepithelial 
dystrophies

•  Epithelial basement membrane corneal dystrophy, previously 
known as map-dot-fingerprint dystrophy, Cogan microcystic 
dystrophy and anterior basement membrane dystrophy.

•  Epithelial recurrent erosion dystrophies, which include 
Franceschetti corneal dystrophy, dystrophia smolandiensis 
and dystrophia helsinglandica.

•  Subepithelial mucinous corneal dystrophy.

•  Meesmann corneal dystrophy, also known as juvenile epithelial 
corneal dystrophy.

• Lisch epithelial corneal dystrophy.

• Gelatinous drop-like corneal dystrophy.

 Epithelial-stromal 
dystrophies (still 
included under 
epithelial and 
subepithelial 
dystrophies)

•  Lattice corneal dystrophy (LCD) with its subtypes: type I 
(TGFBI mutation) and type II (familial amyloidosis Finnish 
type), including LCD variants.

•  Granular corneal dystrophy types I and II (Avellino-type).

• Reis-Bückler’s corneal dystrophy.

•  Thiel-Behnke corneal dystrophy (honeycomb dystrophy).

Stromal 
dystrophies

• Macular corneal dystrophy.

• Schnyder corneal dystrophy.

• Congenital stromal corneal dystrophy.

• Fleck corneal dystrophy.

• Posterior amorphous corneal dystrophy.

• Pre-Descemet corneal dystrophy.

• Central cloudy dystrophy of François.

Endothelial 
corneal 
dystrophies

• Fuchs’ endothelial corneal dystrophy.

• Posterior polymorphous corneal dystrophy.

• Congenital hereditary endothelial dystrophy.

• X-linked endothelial corneal dystrophy.



By Christine W. Sindt, OD
The Big Picture
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Scleral thinning due to systemic granulomatosis complicates an already tricky case.

Buckle Up
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