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= “._.patients with keratoconus may still suffer detriments to
their mental health despite having relatively good VA...”

Mental Health Impact of Keratoconus: A Systematic Review

n : H :
" o 'When Compa rEd Wlth patlents Wlth g Ia ucoma, the Emily Durakovic. MD, Himal Kandel, PhD. and Stephanie L. Watson, PhD, FRANZCO

keratoconus cohort had lower mental health outcomes
despite most having BCVA<o.5 (logMAR).”

Published in final edited form as:
Am J Ophthalmel. 2008 April ; 145(4): 611-617. doi:10.1016/1.2j0.2007.11.017.

= Demonstrated KC is associated with significantly impaired

Vr-Qol that continues to decline over 7-year (despite many

H Steven M. Kymes, PhD1-2.3, Jeffrey J. Walline, OD, PhD#, Karla Zadnik, OD, PhD*, John
CLEKS patients wears CLs) Sterling, 0D, and Mae 0. Gordon, PhD'-2 for the C: ive Longitudi ion of

Keratoconus (CLEK) Study Group

Changes in the Quality of Life of People with Keratoconus

= Mean Vr-Qol utility in KC is much lower than those with

diabetic retinopathy (DR), incl PRD or severe DME. AESEARCH PARER
Assessing disutility associated with diabetic retinopathy,
» Lower Vr-QolL scores in KC than DR or AMD may be diabetic macular oedema and associated visual impairment
. using the Vision and Quality of Life Index
related to early onset, concerns of progression & frequent

Spec or CL RX Changes, Clin Exp Optom 2012; 95: 362-370 DOEL0.1111/5.1 444-0938.201 2.00742.x

Retrospective Study (n= 329 Consecutive KC/Ectasia eyes)
= Clark Chang, Angela Shin, & Peter Hersh (Unpublished Data)

Non-Surgical Surgical

Success Rate 94.2% 97.70%
(229/243) (84/86)

Habitual VA 20/60.52 20/56.14
Final CLVA 20/27.88 20/28.70
Tolerance at 63.4%%
Presentation
Tolerance after .8%
Fitting 57
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= Uses UV light, riboflavin,
and oxygen to stiffen the
cornea
o Prevents KC progression (loss
of vision, transplantation)

= FDA-approved epi-off only
since 2016

AAO Corneal Ectasia Preferred Practice Pattern recommends prompt referral of patients
who have been diagnosed with progressive KCN for corneal cross-linking
to “"reduce or stop KCN progression & preserved good VA with eyeglasses and/or contact lenses”.*

1. Garcia-Ferrer FJ, Akpek EK, Amescua G, Farid M, Lin A, Rhee MK, Varu DM, Musch DC, Mah FS, Dunn SP; American Academy of Ophthalmology Preferred Practice Pattern Cornea and External Disease Panel. Corneal Ectasia Preferred Practice Pattern®. Ophthalmology. 2019 Jan;126(1):P170-P215

CHANGES IN CLINICAL PRACTICE AND INDICATIONS 2000-2020

= QOver 21 years, KCN accounted

e
for 11% of keratoplasties o Puga e i OSAEK e S
to use in PBK, some FECD, on of FECD cases,
= PKP remained the KCN surgical choice until .;“"n‘:f"::;"“ — i i ok
2012 when DALK utilizations started to rise increase in PBK cases sartring || @ ooy ()
A et First | | [* comptete s rom
= But starting in 2015, the number of KCN 'S:M . ohex, g’?f‘; DHEX for
ncrease in
cases underwent keratoplasty dropped ot gty s Feco, =
shar | First DSAEK and regraft cases, and later regraft) m’:ﬁm.
oy e BT
to
= 81.2% of reduction in utilization of o

PR TN Y | R TR N TR | | | ] | | T

s L s " T T T T 7T
2002 2004 2006 2011 2012 2013 2014 2015 2016 2020

keratoplasties in KCN treatments

= 16% (2013 —2016) vs 3% (2016 — 2020)

= Due to rise of Cross-linking & improvements in #3 f ,!5-
rigid and scleral lenses INVENTIONS §

Malleron V, Bloch F, Zevering Y, Vermion JC, Semler-Collery A, Goetz C, Perone JM. Evolution of corneal transplantation
techniques and their indications in a French corneal transplant unit in 2000-2020. PLoS One. 2022 Apr
29;17(4):e0263686
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= “Qur little secret”: It's the same as ARTicLe
before CXL!
= Just ensure epithelium is completely Topographical and Refractive Outcomes After Corneal

Cross-linking in Novice Scleral Lens Users

healed after FDA-approved epi-off CXL
» Start CL fitting ~ 3 to 4 weeks,

Faith Aisien, 8.5, Laura Di Meglio, 0p., Kraig Bower, b, and Amanda Crum, 0.,

Conclusion: On average, no significant differences were observed between

] Especia | |y Scle ral Hybr|d or preoperative and postoperative corneal measurements or refractive correc-
. ! tion. These findings suggest that scleral fittings could be introduced before
PlggybaCk CL deS|9n5 CXL to expedite the process of lens prescription and future acquisition.
Safe scleral lens use with a lens fit before surgery could resume 1 month
* Vault and/or protect cornea bamtomeimeigil R
- “Wiggle room” if cornea cha nges; Key Words: Keratoconus—Post-LASIK ectasia—Corneal cross-linking—
lacrimal lens Rebeillens.

(Eve & Contact Lens 2025,00: 1-5)
Aisien F, Di Meglio L, Bower K, Crum A. Topographical and
Refractive Outcomes After Corneal Cross-linking in Novice
Scleral Lens Users. Eye Contact Lens. 2025 Apr 1;51(4):190-194.

CLF Time May Change with Epi-On CXL Approval _

= Corneal collagen cross-linking combines UV light + Riboflavin (vitamin B2) drops

= UV light and oxygen activate the pharmaceutical agent to form additional covalent
bonds within the intracellular matrix of the collagen stroma (= corneal stiffening)

UV Light

Photoactivator

Oxygen

Chemical “catalyst”

Phosphate
Active Pharmaceutical
Ingredient

N.B.: Epi-On CXL is Not
Currently Approved in US
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Overall Success Rate = 95.1%

Success with Serial Fitting Strategy

99.6% 100%

94.3%

% Success

1 2 3 4
No. of CL Designs Utilized

Retrospective Study (n= 329 Consecutive KC/Ectasia eyes)
= Clark Chang, Angela Shin, & Peter Hersh (Unpublished Data)

Courtesy, Lynette Johns, O.D. Courtesy of J Sonsino, 0.D., FAAO
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INTIAL LENS SELECTION Also consider:
= Hx & Dx
i ! ! ] = Pt Goals
o] [EE o “ﬁ'&f&’ = PtAttributes
<1000/mm? ceucaunt ol . Comorbidity& other
et impairments
e v " i
o s Y i [ X Mental fortitude
] i °"r‘° l » Anterior Seg & Adnexa,
= ie, Pupil sizes
f"'“;. GPs (Pigayback) | | GP Oblate| | Fybrid | €, !
L | l Il IR HVID/VVID, Lid tonus &
Beacege Hybrid oo | Custom Sy Hybrid Hybrid  Scleral lid positions
» VA & potentials
Michaud, L., Review of Cornea/CL (Jan/Feb2020)

Early Detection of KCN & KCN Progression
= Preserving best visual potentials
= Cost of technology
= Routine pediatric screening for KCN

= Increased chair time in KCN management
= Cost of treatments over lifetime s
= Conventional Tx (ie, Spec, CLs & tectonic surgery) b T ” T I I 1™
* Medical treatment (new U.S. health economic data) o S w
. . . . . . £ T *3
= Decline in quality-of-life with progression } s = |
= Scleral CL improve BCVA & Vr-QolL* ? mom §
= High prevalence (40.6%) of depression in KCN especially 00 B

4-CostSavings -8-QAL Gained

with binocular CL use (GP and/or hybrid)?

1.EO Kreps, K Pesudovs, | Claerhout, C Koppen. Mini-Scleral Lenses Improve Vision-Related Quality of Life in Keratoconus. Cornea. 2021 Jul 1;40(7):859-864
2. Al-Dairi W, Al Sowayigh OM, Al Saeed AA, Alsaad A. Depression Among Keratoconus Patientsin Saudi Arabia. Cureus. 2020 Dec 6;12(12):e11932.

s-Linkin
ALfelmeEwnomch del JM di /E .onomic:

Lindstrom R, Berdahl J, Donnenfeld E. Cros s Conventional Management for
2020,
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Feature DETECTING KERATOCONUS

= Early Detection of KCN & KCN Progression KERATI]CUNUS MATRIX
= Preserving best visual potentials .
xpanding treatments
- COSt Of tech nology More than ever, early dmecmn is paramount to preserving patients’ vision and qua\ny of life.
= Routine pediatric screening for KCN ! ﬁ .
= Increased chair time in KCN management R
prompely treat the disease becuse . N - .
H H dqﬂfwﬁ&m«gﬁ:{n .. - . =
= Cost of treatments over lifetime Sl B T
= Conventional Tx (ie, Spec, CLs & tectonic surgery) f:::::“ o ?"‘“;‘l“"“‘f“"::‘“‘t::‘” x%ﬂm_m,
= Medical treatment (new U.S. health economic data) Msumm«wwﬁ;w Eff&c; decomeced  ceomi o
A ETDRS I year has abiobeen  KC. Alternatively, anomalous comeal
. . . . . . h;mﬁbnﬂ-d(bl.,h tit's reported among KC patients recel kmbnx:dilldnudhrhﬂon
= Decline in quality-of-life with progression e e e S
= Scleral CL improve BCVA & Vr-QolL* Gl g B Ko o Do oy s
= High prevalence (40.6%) of depression in KCN especially o e e e,
with binocular CL use (GP and/or hybrid) 2 . o
- N EW a ppro a Ch of \\Int erventl on al KCII3 i iﬁiﬁfﬁhrﬁz .Diczdmglhel(emmmnujyjﬁl:u Review ofOpmmetry 2025 Apnl";lXZA‘)
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= PROS:
= Best candidates mild/moderate, centered or nipple
cones
= More cost effective vs. custom soft, hybrid or scleral
lenses
= Correct some higher order aberrations (HOAs)
= Typically better VA potential vs. soft CL

m CONS:
» Longer adaptation time in achieving comfort
= Potential for poor retention
= Potential for SPK (central and/or 3+9 staining)
= Foreign body under lens common and painful
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II'

= Avoid "Apical Bearing
= Match peripheral Q-values (if possible)
= "Sjze Matters”
» Asymmetry that is larger and/or more
decentered may need larger lenses & OZ
= Address Vision Needs

* Irregularity, astigmatism, presbyopia

Image Courtesy, Patrick Caroline

so-year-old female presents with
blurred vision and discomfort

She has piggybacked in the past

Currently wears scleral contact lenses
which are 3 years old.

Pt reports she has better comfort with
her scleral lenses but had better vision
with her old piggyback system

Recently tried her old lenses again but
could not tolerate the comfort

12+
525
| .
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!E 0
Curvatan
Fel

ol &
4
8
2

‘‘‘‘‘‘‘‘

Courtesy, Christine Sindt, OD, FAAO




Clark Chang, OD, MSA, MSc, FAAO, FSLS

OD Diagnostic Fitting
= X Cone5.63BC/9.cmm

= Reverse geometry

= This was the steepest lens in
the fitting set, yet still had
harsh apical bearing

= Lenstouched lower lid which
caused discomfort

= Therefore, try a smaller
diameter

Courtesy, Christine Sindt, OD, FAAO

= Rose K 5.30 BC/8.3mm
= STD PC’s
» Less lid interaction but...
» Central bearing

» Soneeded to go steeper

Courtesy, Christine Sindt, OD, FAAO

10
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= Rose K5.10 BC/8.3mm

* Cone clearance, but...

* Drops to lower lid,
(because it's steeper)
and now pt has lid
discomfort

Courtesy, Christine Sindt, OD, FAAO

= Rose K 5.20 BC/8.3mm
= STD PC's
» Gracing touch over cone
= No lower lid interaction

= Ptsees well and feels
good!

Courtesy, Christine Sindt, OD, FAAO

11
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= Patient’s comfort problems concerned her lids, so piggybacking
did not help her comfort
* Going with a smaller design allowed for a steeper fit while still staying clear
of the lower lid
= Areverse geometry lens allows for flatter BC to be used and
results in lower powers/ thinner lenses, BUT

* In this case the reverse geometry lens touched her lower lid causing
discomfort

» Since the cone was centrally located, a large lens was not needed to center
the lens on the pupil
= Ascleral lens can give excellent comfort, BUT
» Old lens may develop deposits or become warped, compromising VA
» When CL completely vaults the cornea, some KCN patients don’t see as well

12
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= PROS:

= Early/moderate KC (Nipple - mild decenter cone)
= Centration & Comfort (Draping)

= Wide Rx range (+20D & Cyl up to -12D at 19)
= Lens handing & care ‘

» CONS:
= May not result in optimized vision (Draping)

= Thicker CT (dK/t) may result in chronic hypoxia

13
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68 y/o WM, HX of KCN OU, ~40 yrs
= GP intolerance & d/c CL wear
= unhappy with UCVA & BSCVA

= Ant seg exam consistent with KCN
= (-) Scar/Nodule
* NS 1+ OU & otherwise WNL

= MR
= OD: +3.50, -5.25 X030 20/60-
= OS: -1.50, -1.75 X140 20/25-

14
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= Pt ed on 1) CL refit OU, and/or 2) ICRS OD

= Asymmetrical Tx Plan, OD (Intacs, 210/450)
» Post-Op 3 Mths
= MR (OD) +0.50, -3.25 X065** 20/40

Liao G, Yeh F & Chang C. A New Multi-faceted
Approach to the Holistic Management of
Keratoconus. Modern Optometry. Octorber 2023

N

T

3 Mths Post-op

CLOR (OD) +o0.75, -1.50 X065  20/30+

CLOR (OS) +o0.75,-1.00 X050  20/20-3

A: Residual Cylinder OU
P: Discuss CL Refit OU in Custom Soft KC CLs

15



Clark Chang, OD, MSA, MSc, FAAO, FSLS

i CLF/U#i | : i ' PreCLF’

OD: 8.2/8.6/15.omm/IT#1/+0.25, -2.25 X038
OS: 8.5/8.4/15.0mm/IT#1/-1.50, -1.00 X149

20/25-
20/20

16
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@

= PROS:
= Early — Mild Severe KC (Nipple - Mod decentered Cone)
= Centration (Soft Skirt Draping)
» One lens to handle & Care
= Multiple hybrid fitting designs & high dK material

= CONS:

= Lens handling (Skirt Draping & junction impingement)
= Relatively small OZ size

18
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R = o EE
5@’-“ ” [
< e L
o5 o iz
= OD Toric SCL/8.5/-4.75 -0.75X090 20[25-2 & E=1 ™= - s
OS Toric SCL/8.5/-3.50 -1.50 X065  20/25 N e N e || -
E@"-h @
= MROD -4.00, -1.75 X110 20/20-1 & = .
MR OS -2.75, -2.25 X095 20/20-3 |os [ 5 nay
& foe B8] e of0im ]
= Retinoscopy: (-) Scissor reflex Pt —_
racee v [@m ]
Focty fos
Pemioess OFEm ] [EE]
KMax (ren
ComenVihme: [T ] oo
Cramber Vokare: | e »
Actosty  [im ] et [T ]| S8
BB 0feop [ temT

Quality of Vision at Night
improves with Brimonidine

= OD - Synergeyes A/7.2/8.2/-6.50/EP  (20/20)
= OS - Synergeyes A/7.3/8.3/-5.00/EP  (20/20)

19
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= OD 44.00(7.67mm)/-3.75/12.2mm/OZ 10.0/2-STP PC  (20/20)
= OS 43.75(7.7amm)/-2.75/212.2mm/OZ 10.0/1-STP PC (20/20)

* Boston XO material and plasma treatment ordered

= flu#3
= CLVA OD 20/20(OR:PL) OS  20/20(0OR:PL)
= SLE: Good movements (SCL & GP)
» Good GP NaFL
= Cornea: (-) SPK

20
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Total 0S HOA with PB = o. 06 microns

Measurement 1: Base Lens w/ Markings (02/23/2022) Measurement 2: Aberrometry Only (03/11/2022)

cient Magnitude (um)

ernike Cor

Case Courtesy, Kevin Feng O.D.
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Q: Predicting VA from scar characteristics?

CLVA
(GP, ~6mo) OR: PL OR: PL

Q: Only a centrally located scar can affect vison?

22
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V2 (3mosp PB CL) V3 (22mo sp SL)
(SL Fit at gmo from V1)

Jupiter 16/45.00/-4.00/0Z 8.6/6.89-1.8/8.70-0.9/12.75-0.6/14.25-0.4
Jupiter 16/43.50/-3.50/0Z 8.6/7.11-1.8/8.70-0.9/12.75-0.6/14.00-0.4

23
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= Large diameter GP lens resting on
conjunctiva/sclera

= Vault/do not touch cornea

= Fill with non-preserved solution

24
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= PROS:
= Best for moderate/severe KC with highly ectatic or
decentered cornea
= 350 microns or greater corneal elevation difference
= Enhanced retention
= Enhanced comfort
= Larger OZ “sweet spot” vs. corneal GP

= CONS:

=  Can be more complex to fit
= E.g. matching edge of lens to sclera, especially with
larger lenses

= [+R can be challenging
= Can mask adverse symptoms

25
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HOA
OPTICS

Ii;-:

= 50 yo Caucasian female presents for annual CL eval
»= Occ Hx: OU (dx 1999) & PK OS (2004) due to OS GP intolerance

= Now wearing scleral lenses (CSE) - "These scleral lenses are
incredibly comfortable, and my vision has drastically improved. |
can wear these all day long without any issues.”

8
i

BEz

fl R
A

i

= Entering VA w/ CSE sclerals
= OD 20/30, OR Plano & PHNI
= 0OS 20/40, OR Plano & PHNI

o R AN WA

= “"When | read the vision chart, | get ghosting and
shadowing of images, mostly or only in my right eye.”

Case Courtesy, Kevin Feng O.D.

26
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= Habitual LOA scleral lenses
= BCVA 20/30
* Pt complains of “ghosting/shadowing”

= New HOA scleral lens
= BCVA 20/25+

* No more complaints of “ghosting/shadowing”

= ~1.5lines of visual acuity improvement

» Substantial improvement in subjective VA quality!

Case Courtesy, Kevin Feng O.D.

27
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Measurement 1: Base Lens w/ Markings (02/23/2022) Measurement 2: Aberrometry Only (03/11/2022)

gnitude (um)

Case Courtesy, Kevin Feng O.D.

Peulus Optikgerate GmbH 35582 Wetzlar Tel (0641) 20 05-0 Wi OCuUlus de
Munchholzhauser Str. 29 Fax (0641) 20 05-255
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Standard Scleral HOA Scleral

Scale ;6.419 Scale = 6.419

New Soft -3.00, -1.25 x50

Questions?
Thank you

Clark Chang: cchang@willseye.org
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