The Missing Link: Earlier Keratoconus
Diagnosis to Save Vision

Mitch Ibach, OD

The following presentation is part of the Woo U educational initiative. The presenter is supplying the
information provided herein. Woo U takes no responsibilit for the accuracy of the information,
comments, or opinions expressed by the presenter(s). Any reproduction, in whole or in part, of any
assets, including but not limited to images, videos, audio, data, research, descriptions, or accounts of
the lecture, without the presenter’s written consent is prohibited.

WOO

U WELCOME!

Host: Dr. Stephanie Woo

8/2/22

Thank you to Alcon for
providing an unrestricted
educational grant for this event.
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Unstable Cornea: Refractive Surgery Ectasia

Ectatic corneal

* Unilateral or bilateral

* Maybe asymmetric
* Manifests after corneal surgery

Higher risk in big corneal ablations,
eye rubbers, RK patients, mildly
abnormal pre-op topo/tomography

Unstable Cornea: Keratoconus (KCN)

Prevalence ~1:2000 (1986, US)
— Estimated 1:375 (2017, Netherlands)

Naturally occurring corneal ectasia,
typically onsets in teenage Yrs with:
— Myopia,
— Irregular astigmatism & other HOAs
— Loss of BSCVA & Visual quality - }

Mixed etiology:
Mechanical factors (eye rubbing) Y
Genetic factors =
Down’s Syndrome
Connective tissue disease (Ehlers-
Danlos)

Other Corneal Ectasias

Pellucid Marginal
(PMD)

Later life onset (2" to 5th
decade)

Crescent shaped band of inferior
thinning

“Crab claw” topography pattern,
“beer belly” corneal appearance




Other Corneal Ectasias

Keratoglobus

* Most common form is
congenital
- A/W Ehler’s Danlos

* Generalized thinning over
whole cornea

« Diffuse rather than focal
thinning

Eye Rubber
50%

. Genetic
Bilateral

13%
96%

STOP the RUB

Reported incidence & prevalence of keratoconus may be on
the rise globally, largely due to improved diagnosis

Reference Prevalence Geography

Kennedy et al. 1986 or1:2000  US

Jonas et al. 2009 India
Millodot et al. 2011 Israsl

Xu etal China
Hashemi ot al. 2014 Iran
Godefrooij ot al. 2017 Netherlands
Torres Netto et al. 2018 Saudi Arabia

Chan et 0 Australia

Hashemi et al. 2020* Global Meta-Analysis

Acta Ophthalmol. 2019: 97: 752-755

What does the KCN patient look like?
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Who Gets Keratoconus - Age

AT WHAT AGE WERE
YOU DIAGNOSED WITH
KERATOCONUS?

[KERATOCONUS
IGROUP.ORG
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Comprehensive Eye Exam Patient Reported Symptoms of Keratoconus

Patient Background/History X - .
Blurring of vision and/or loss of vision

Decreased tolerance to contact lenses
Increased sensitivity to light and glare
Difficulty driving at night

A halo around lights and ghosting
(especially at night)

Eye strain

Headaches and general eye pain

Eye irritation, redness, swelling,

Autorefractor/Autokeratometer
Visual Acuity

Retinoscopy

Refraction

Eye Focusing and Eye Teaming Tests
Slit Lamp Exam

Tonometry

Pupil Dilation

©ENPY AW NP

10.Aberrometry
11.Eye Health

Keratoconus Diagnosis: Tools in Every Office Which is the suspicious Auto-refraction?

* Objective measurement of the eye’s prescription K X
« Passes light through the eye & measures : | *A.-1.00-1.00 x 84
reflection bounced back o

* Great for pediatrics/intellectual delays
.+0.75-2.25x174

W A w2 .+2.00 -4.50 x 45
vosz 674160 70
s o e
w8 30y 8
X MorE AR
Autorefractors are designed to measure a R
. -0.50 sph

Wow o om o
Other reasons beyond KC that an AR would * .88 880 173 88
provide an error message -->

H.B
Keratoconis (CLEK)Study: Meth

Keratoconus Diagnosis: Tools in Every Office Keratoconus Diagnosis: N
Keratoconus Screening Using Values Derived @ Tools in EVerV Office * Unhappy with glasses /

From Auto-Keratometer Measurements: A remakes
Multicenter Study | « Reduced image quaIity
e W [
| 2 | * Patient # 20/20

TAKASHI KOJIMA, TOMOYA NISHIDA, TOMOAKI NAKAMURA, AKENO TAMAOKI, ASATO HASEGAWA,
YUKI TAKAGH, HIROYUKI SATO, AND KAZUO ICHIKAWA

* Auto-K parameters to predict KCN : ‘ , ) " : m&g;ifgcggasmg in

* Absence of WTR cyl > Steep K > Flat K

* 93% normal cohort had WTR cyl
41% KCN cohort had ATR or oblique cyl
2/3 KCN cohort not correctable to 20/20




8/2/22

Keratoconus Diagnosis: Tools in Every Office Do You Commonly Do Retinoscopy and could you
recognize a scissoring reflex?

Retinoscopy

- Available to ODs without advanced diagnostic equipment .

- Sensitive and reliable test for detecting keratoconus, o o *A. Yes , Yes
including early disease. 4
Can be implemented for pediatric screening program.

*B. Yes, No
During a 2019 Clinical Study:
123 patients were screened for Keratoconus
Eligible participants were initially examined by two
independent retinoscopists *C.No

Retinoscopy was found to have a sensitivity of 98% and
specificity of 78% when compared with Pentacam’s Belin

and Ambrdsio Display Final D index of >/=2.69.

Retinoscopy

Normal Scissor Reflex

Keratoconus Diagnosis:
Tools in Every Office Slit lamp

* FLEISCHER RING

* VOGT’S STRIAE
* STROMAL THINNING

* STROMAL SCARS

* ENLARGED CORNEAL
NERVES

* MUNSONS SIGN
* ACUTE HYDROPS

KCN Clues that necessitate Topo/Tomo Advanced Diagnostic Imaging

. Advanced imaging techniques enable earlier and more accurate diagnosis of
. Aggressive eye rubber . keratoconus. Gold Standard Topography/Tomography
. Auto K's/Keratometry > 48D If suspicious corneal findings=> refer for imaging
Early signs of keratoconus may include:
Error Message Auto K’s/Ref. St Stromal and epithelial thickness changes
. Refractive cylinder > 3D Posterior elevation changes
Wavefront aberrations

Retinoscopy abnormal/scissor reflex = ; Topographic changes

. Corneal striae or warped beam - Inferior steepening

- Irregularity indices

. Family Hx: moderate +/- test



https://www.youtube.com/watch?v=ep6dMsrcgco
https://www.youtube.com/watch?v=dR8E-pOTxLU

Do you have Topo/Tomography in your practice?

*A. Yes
*B. No

*C. No, but | utilize anterior seg OCT or epithelial
mapping

Topographic patterns of keratoconus

RouND SUPERIOR STEEPENNG  INFERIOR STEEPENING.

www.eophtha.com

10% of K-sicca patients show KCN Topo changes

Corneal Topography

* Measures the anterior corneal
elevation

| * Reveals K1, K2, & corneal
| astigmatism

&4
kLl
Placido Disc Topographer
* Concentric rings of light projected

onto cornea.
* Reflection = mires

* Dry eye
Mimickers of KCN * Small diameter RGP wear
* Eye-rubbing

Corneal

Tomography

K1, K2, Kmax: 48.1, 49.9, 55.1
Pach: 476

1/S ratio: 47.0/43.7 (5.3)
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Belin-Ambrosio Enhanced Ectasia Display

Belin / Ambrésio Enhanced Ectasia

Anterior Segment OCT

Epithelial Mapping

Remember the average epithelial thickness is 50um

Epithelium Map
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Monitoring for
Progression

, 41.4,42.8,44.6
Pach: 527 521
1/5 ratio: 42.2/41.0 ( 42.5/40.6 (1)

Evolution of KCN: Ectasia to Hydrops

Normal vs. Form Fruste KCN vs. KCN

“Is this keratoconus or no?
Would you recommend
surgical treatment?”

A.No, monitor

B.Yes FFKCN, monitor

C.Yes KCN, monitor

D.Yes KCN, refer for treatment
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Normal vs. Form Fruste KCN vs. KCN Higher Order Aberrations

Corneal epithelial thickness mapping

) ; : A Aberrations and Topography in Normal,
using Fourier-domain optical coherence u : - .
tomography for detection of form fruste : Keratoconus-Suspect, and Keratoconic Eyes

keratoconus :
D, . et . |  Corneal vertical Coma showed large
i difference between normal and KCN
* Ocular root mean square represents a
Thin total epithelium o ’ ‘ viable way of identifying suspected
Thinner central epithelium 5 ; % KCN

Thinner minimum epithelial thickness
Greater difference inferior to superior
Thin epi over area of posterior change
52um epithelium at thinnest point

lution optical

Genetics in KCN Genetic Testing in KCN

K . FAMILY TREE Avagen (avellino labs)

Genetic testing to determine risk of
keratoconus and other K-dystrophies

In office cheek swab

Examines 75 genes with over 1000 variants to
quantify a patient’s keratoconus risk

0-100 Red-Green-Yellow score for each gene
variant

tfying, Treating
0,3 S re——

cu;}tgcll ns

A Despite advances in
diagnostic tools,
keratoconus is often
diagnosed at a
Abstract relatively late stage.

Pupose

Diagnostic patterns in keratoconus
EKo 0. Krops .+ se Cserhou - Carna Kogpen

Pubished: May 21, 2020 * DO hitps2/doi 0rg/10.1016/ clae.2020.05.002

Tolustat th curen s of dgrost and el n ko,

Methods

* 722 Eyes
* Mean age 24.7
* Avg. Max K )
ad thinnest pach
<450um




Earlier Diagnosis and Earlier Intervention
Improves QOL

Panthier C et al. Graefes Arch Clin Exp
Ophth. 2020; ePub

Evaluation of vision-related quality of life in keratoconus patients,
and associated impact of keratoconus severity indicators

* BCVA in the better eye is the most important factor contributing to patient’s VR-QolL
« Consider targeting the better eye for the greatest impact on VR-QoL
* CXL contributed to higher VR-QOL scores

« Early stages of KC: avoid deterioration of BCVA

*In late stages of KC: decrease stress and anxiety concerning the progression of the
disease

THANK YOU!
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KCN: New Mantra

Diagnose Early mmmm) Stop Progression mmm) Maintain BCVA Potential for
Rehabilitation

r

S

o |



