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SLLERAL CONTACT
LENSES DIDN'T
WORK -

NOW WHAII?

Tiffany Andrzejewski, O, FAAD
Woo University
Pori 20, 2022

LENS OPTIONS FOR THE [RREGULAR CORNEA

"Off-the-shelf" soft | Custor/specialty ol O s ook
lenses soft lenses ety

Scan/Impressed
Based Scleral Lenses

Hybrid Lenses Scleral Lenses




SUFT CONTACT LENGES

Irreqular comea # gas permeable lenses only
o Mild irreqularity .
OR
* Topography is symmetrical centrally.
OR
* Spectacle vision is acceptable..

OR

o Patient is satisfied and is able to perform daily functions..

Axial Curvature
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THEN soft lenses just may work!

10
Used if minimal optical distortion and adequate vision in glasses
Acceptable fit must be achieved
Options:
"0ff-the-shelf" disposable soft Etended | Conventional replacement
lenses HENOeg range SOt fenses custom soft lenses
11
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CDECIALTY SOFT LENSES \

Base Fitting
Curve Curve

o designed specifically to correct the irregular/keratoconic

cornea

o two classes:

o increased center thickness (CT) to mask irreqular astigmatism

o aspheric designs to limit aberrations

12

OPECIALTY SOFT LENOES

o Mild to moderate KCN and corneal irreqularity
o Patients that are hesitant about trying qas permeable designs

o fitting pearls:
o Use highest possible Dk/t material whenever possible

o Careful refraction, paying close attention to cylinder axis

o Sel proper patient expectations

13
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SOFT CONTACT LENSES

o Very short adaptation time o Unstable vision o (ost

o Comfortable * Replacement schedule « Fase of fitting

o Great for active liestyles « Higher risk of infection « Handling can be challenging

o Greater familiarity o Do ot correct all vision » (Oxygen transmissability
problems

14
Advantages Disadvantages
« High oxygen permeability o Patient discomfort
o Healthy corneal physiology maintained with active tear pump « Longer adaptation period
o Durable « Possible instability - can pop out/shift off cornea
« Superior optics « Debris can et under the lens
o Relatively quick & inexpensive to manufacture o May require a few office visits for follow up fitting
o Relatively easy for patients to handle
15
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Advantages

o Soft lens cushions AND protects the cornea from the 6P

WHAT ABOUI « Joft lens covers the entire cornea eliminating debris
PIGGYBACKING? o (an help with 6P stability and/or centration

« (an help avoid need for more complex/expensive lens designs

Disadvantages

o Insertion, removal, care of 7 different lenses
o Must pay attention to Dk/t of the "system”
o Sitly can "wrinkle/flute" with more irreqular/steeper inferior comeas

+standard treatment with Hydra-PEG (2nd

gw;id center provides 130 Dk GP with
vision 2

HYBRID CONTACT
LENSES

‘/ / HyperBond®
Moder hybrid lenses take advantage of several J
features to improve lens comfort and Lo
performance iz e S L
blockers Zone

+ vaulting of coreal apex/irregularity

_— : Tangible' Hydra-PEG Coating
« HyperBond™ junction prevents tearing T

+  incorporates hyper Dk soft and GP material
« Class I 0V blocker. >807 of UVA & >757 (VB

generation designs)

17
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HYBRID CONTACT
LENSES:
ADVANTAGES

Comfort
Adaptation
Centration
tability

Quality of vision

P
Doesn't pop out!

rotections

Less minus power necessary
Convenience (1 lens vs 2)

More rapid tear exchange (vs sclerals)

Reduced PLT

it with less clearance than sclerals

| "foqqing"/debris

B

()

treamlined fitting approach (only OR )

18

HYBRID CONTACT
LENSES:

DISADVANTAGES

Handling

6 mo replacement schedule

Potential hyporia/edema (older generation)

Cost

Multiple solutions

More complex fitting (inital chair time, attention to lens-cornea relationship)

Limited customization

Many not accommodate some highly asymmelric or irregular corneas

4/20/2022
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SCLERALS - * Sclerals have become the ‘IT" lens to prescribe

for irreqular cornea patients because:

WHAT'S WITH o

* Stable optics

THE * (an be customized in a myriad of ways
o Abil | h
ERPLGIONARR | e

SULERAL LENGEY - NOT 50 EASY PEASY..

(an be difficult to obtain, multple office visits

OO0

Larger lenses require more toricity in their haptics

Lenses tend to decenter inferiorly which can skew visual performance
O o o P

Lens *Togging" (surface vs tear reservoir vs corneal edema)

Decreased oxygen supply to the cornea
G PISOLOBOAL CNCERY

Increased 10P?

21



EyePrint Horizontal

EyePrint Sof‘t\‘ﬁvare Designed

OCT Verified

SCAN/ IMPRESSION * Allows for & prosthetic device to fit exactly over the specific anatomy of the eye
BASED SCLERALS o tilizes "elevation specific technology”

22
hwﬁ@ﬁa@mmMoHMs&ml Atypical corneal profie: Need for precise control of options
landing zone:
» Significant scleral asymmetry/toricity » Highly asymmeric corneal apices » Toric optics
» Conjunctival irreqularities (PMD) « Decentered optics
(pingueculae, pterygium, glaucoma » Proud plateau grafts o Prism
bleb/drainage tubes) o Advanced nipple cones o Mulifocal
o Any corneal shape that results in o HOA correction
highly irreqular tear layer pattern
23
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SUAN/IMPRESSION BASED
SULERALS

* Advantages
* Precise fit from the very first lens
* Stable optics
* (uicker end result = less char time

* Stability = can correct HOAs
* Disadvantages
* (ost

* Special equipment needed

* Availability

24

Cornea Angle

25

Select images
courtesy of:

Dr. Christine Sindt
EyePrint PRO
Dr. David Slater
Dr. Ryan McKinnis
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WHAT DETERMINES THE
RIGHT" LENS DESIGN?

* Patient History?
* Disease State?

* Vision?

* (xygen’

* (cular Geometry?

* Physiological response?

26

S SHOULD W
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PRIOR CONTACT LENS HISTORY

Prior GP experience

Lens Handling
Complications

Solutions

12



4/20/2022

0CCUPATION/HOBBIES * (onsideration of lens

type/modality

* Protective eyewear

DEXTERITY/PHYSICAL « Handing
LIMITATIONS o Assitve devices

30
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EXAMINATION

EYE ALIGNMENT

Strabismus/Amblyopia
Stereo/Fusion

Protective Eyewear

33
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ANTERIOR SEGMENT
EVALUATION

* Pupil size (bright & dim)

o HVID/VVID, Fissure width

* (omeal status (neo, scarring, sutures, transplan)

* Lens status (cataracts, |01, aphakia)

* (onjunctiva (pinquecula/pterygium, chalasis, trab/tube)
* [ id abnormalties (MGD, incomplete blinker)

* Dry eye evaluation

34
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DI

AGNOST]

CTESTING

(ONSIDER TEE MAp @

AXTAL

TANGENTIAL
ELEVATION

37
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Patients with J50um or less of cornedl
elevation difference (long the greatest
meridian of change) have an 8627
chance of success with a corneal GP lens

+37 IM
117 IM
635 UM
EIGHT

DIFFERENTIAL

17



WAICH THE POSTERIOR ELEVATION

* IF >100um posterior back bowing, vision

iiamaiton Ll .
8 sa=. 05 S s OS
- 3 | i 4
Elevation (Back)
FS=6.09 Float, Dia=8.00
P

Bl =
5
o 5 % o i - 0s ‘r

will be compromised

* Reduced visual acuity

.n|

* |ncreased aberrations

L
)

* Worse with large pupils

40
CLASSIFYING CORNEAL SHAPE
Prolate
Oblate
Tilted/Eccentric
%ant midperipheral clearance
Korean J Ophthalmol. 2009 Mar; 23(1)1-5

41
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GRAFT SHAPE

5
5
5

52
50
58
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Simulated Keratometry: (4.5 mm Zone: Asphericity Q: -0.95 Pachy Min: 263 pm WTW: 124 mm
Steep K: 75.68D @93 Astig: +12.06D @ 93| SteepK: 7464 D@ % Astig: +13.24 D @ 96|| Pupil Dia: Mo Data
Fatk: £.620@3 Mean K: 6965 D Flatk: 6140086 Mean K: 68.020 Spherical aberration 2(4,0): -1.748 pm (@ 6mm)

Anterior Axial Curvature Pachymetry Anterior Elevation (Sphere)
5.17 mm (65.27 D), Zone=7.35mm
W £
(- ST 0,00, 8
. ‘ v ;

b
0 2.9, 1.ED)mm
m 43560

By IR
LT 7, 1.60hwe
Simulated Keratometry: 4.5 mm Zone: ‘Asphericity Q: 1.38 Pachy Min: 459 pm WIW: 125 mm
Steep K: 54.07D @102 Astig: +4.930 @ 102)| Steep K: 56.150 @ 106 Astig: +6.41 D @ 106(| Pupll Dia: 4.0 mm
FlatK: #.100 @12 Mean K: 51.58 D Flatk: d4973D@ 16 MeanK: 52.94 D Spherical aberration 2(4,0): 1.8% ym (& 6mm)
Anterior Axial Curvature Pachymetry Anterior Elevation (Sphere)

2.3, -1.02) o
615.00m

6.33 mm (53.34 D), Zone=6.95mm
0

@‘m
N

200 300 (2,38, -1.02) mn
4068

ST

42

Past-PRK Reticular Haze

Apical Nebula

4/20/2022
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WHY DON'T SCLERAL
LENSES ALWAYS WORK?

SULERAL LENS COMPLICATIONS

|

4/20

/2022



APPLICATION
BUBBLE

09@

DERFECTLY WELL FITTING SCLERAL LENS, BUT..

4/20/2022
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ALTERNATIVE OPTION

o 61y/o (aucasian male
o Wore OPs since he was a teenager, gave up wearing d/t 05 popping out
o Wants something simple, low maintenance

o |

48

HANDLING

22



hu;..glll““‘tf

PATIENT OWNED SULERAL LENSES, BUT..

50

ALTERNATIVE OPTION

e 40 y/o Hispanic male
o Had a perfectly good fitting pair of sclerals, gave up wearing 9 mo prior
o Was wearing, 17 mm scleral, wanted smaller diameter lens, HVID = 12 5mm, failed in past with corneal 6P

e

UCVA = CF@4f BCV/\ W|hsdera| 20/40 UCVA = CF@‘H BCVA with scleral 20/30

51
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DATENT NDICATINS

FOR FITTING HYBRID

LENSES ON
[RREGULAR CORNEAS

* Unilateral irreqularity/kones
* (entral irreqularities
* Alternative and improvement over soft toric lenses

* Corneal 6P failure due to
* Poor Centration
* Discomfort
* Dislodgement

* Piggyback patients wanting to try new options or
improve comfort

*Poor Scleral Lens candidate due to fogging, handling,

cost, availability

* Dissatisfied with piggybacking due to cost, handling,
hassle

4/20/2022
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W

| Aopography shows
eccentric steepening

CONTACT LENS CONTINUUM QF CARE -
[5 A HYBRID LENS A SUITABLE OPTION?

Keratometry
Readings

Pachymetry

Mormal: 500pm or greater Mean central K

Myopia, Astigmatism

and Cone Location Lens Choices

= Soft toric

» Custom soft toric

= Corneal gas permeable
= Hybrid

Myopia and astigmatism

< 48000 | iocs than 5.000°

| Mopography shows
inferior steepening

Pachymetry is greater than
2 standard deviations from
narmal 550um (less than
500pm)

Mean K ranges from
40,000 to 48.0002

Keratoconic design
» Hyhrid
» Thick custom sofi:
Keratoconic design

Myopia and astigmatism
5.00-8.00D

» Corneal gas permeable:

Lacation of cone is

significant steepening

Corneal thickness 200-300pm than 52 0002

| ACpography shows - Mean K ranges from ® Hybnd

significant steepening | Comneal thickness 300-200um- | o 0op o0 £5 gDz euniraliogparae il » Scleral
(2-5pm from center)

Topography shows lM=an K greater Apex s paripheral » Scleral

(outside central Spm) = Custom scleral

Topography shows
significant steepening

Significant central
sCarring

Corneal thickness < 200pm

Refraction
not measurable

Fourtesy of Jeffrey Sonsing, 0D

54
o PROPRIETARY STLICONE SKIRT (84DK) HYBRIDS IN THE YEAR 2022
« Higher modulus: improves wearability while GFvin pm‘:d“ " 54 DK Sty S
maintaining durability & resistance to protein '
binding f GP/Soft Skirt
« Patent-pending Healthytyes surface treatment ' i
increases wettability to maximize comfort
o PROPRIETARY GP (ENTER (130DK) ) &8 slﬂysm
UVA and UVB mf:m;g
« Higher modulus = enhanced flexure control oz e
o (lass I UV blocker: >807 of UVA & >95% UVB ‘ A
« Low wetting angle maintains maisture & comfort Uptinl Tredment with fya-L6
55
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RESULL OF TERTC STUDY

Incorporates hyper Dk material & a reverse qeometry as a standard feature in all new hybrid designs for reqular & irreqular comeas

in and out with blink

flexes slightly at
junction pushing
tears out creating
an "in” motion
of the lens

Tears pushed out
from under the
lens to the limbus

With blink, lens 1 Lens moves

TEAR EXCHANGE - 203%/MIN

Lens moves
inand out with blink
When eye opens on Tears pulled from
blink, lens moves under skirt 1o the
“out”and pulls tears in — . high Dk center of lens.

4/20/2022
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WEARING SCLERALS BUT EYES ARE STILL DRY .

\ o

SULERAL LENS COMPLICATIONS

|

itting lssues

4/20/2022
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EVERYTHING I3 FOGGY..

Sequestered lipids, proteins, cell fraqments, make-up, mixture of
all these components

CURRENT Can mostly be managed by lens fit and hygiene
THINKING ON
MIDDAY FOGGING No apparent increase in inflammation

Visually FRUSTRATING!

61

28



CAUSES OF MDE

* (cular Surface Disease

 fit issues’
* Poor haptic alignment
* Excessive apical clearance
* Excessive limbal clearance

o Tight fi

* (orneal epithelial cell turn over

Photo courtesy of M Lipson sy

62

REDUCING MDE

Reduce clearance

Adjust landing zone

Change solution..

Address eyelid health

Treat 03D/ allergies

Eyewash

REFIT??T

4/20/2022
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Reiractive
.

Elrvation Frord]

AHERNAHVE ‘ :wc» 3 7—5"”’“"“ =
OPTION P

Evevation e |

B 5 58 Floan, (a8 00

64
i
o Soft part adapts to scleral shape o More difficult to fit with very asymmetric profile or very
o Allows tear flow behind the lens - doesn't seal off irreqular corneas
« Reduces post-lens tear layer 'fogging" « More frequent replacement
o fit with lower clearance o Smaller 07 can result in issues with glare/flare
« Optics of the lens closer to entrance pupil e Less customizable
« Increased orygenation
« Streamlined fitting approach
65
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EPITHELIAL BOGGING

e (ause unknown

* Does not appear to be a long-term effect

* Potential etiologies:
* Loss of glycocalyx layer
* Epithelial edema

e (Jsmotic imbalance

66

LIMBAL
SIAINING OR

CHEMOSIS

4/20/2022
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| CAN SEE GREAT, BUT MAN ARE MY EYES RED..

CONJUNCTIVAL COMPRESSION,
IMPINGEMENT, HYPERTROPHY

32



A Ve,

BLANCHING IMPINGEMENFE SR

{o courtesy of M. Lipson

CONJONCTVALBYPERTRODYY oA MOS0

70

ALTERNATIVE OPTION

¢/o redness and discomfort with soft lenses
o Iried commercial sclerals had worse redness, suction, soreness
o (ame to me wearing 175mm impression based sclerals that were 15 y/o

et YT Woumgur  Aman  oxm mangmr samgw e L T
o Br M/ Beam A DGR A2 B

ST 0000 00 MR 800300000 2002
BCVA with scleral = 20/75-7 BCVA with scleral = 20/30+7

71
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(ONJUNCTIVAL
PROLAPSE

SULERAL LENS COMPLICATIONS

4/20/2022



POOR WETTABILITY

* (auses:
 Hydrophobic material
« 05D
 Hand lotion

e (osmetics

* Dirty suction cups

4/20/2022
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CORNEA - Letter

=

@ 108remin

nsl Lens Ingex™  TOTAL EYE - Letter

NEA
INTERNAL

Total Eye INTERNAL - RMS HQ Total 4.60mm
v 1

Astigmatism 0.000
5 Astigmatism 0,000
Trefol 0234
Goma 0.104
8 Coma 0.064
Trefoi 0,054
0 Tetrafoil 0.033
Astigmatism 0.016
Spherical 0131
Astigmatism  0.149
4 Tetrafoi 0.067
RNEA - RMS HO Total 460 mm
Name b 1
Astigmatism  0.000
0.000
0,000
0010
0.001
0.001
Tetrafoil 0,003
Astigmatism 0019
Spherical 0065
3 Astigmatism  0.011
Tetrafoil 0.003
o

TOTALEYE - RMS HO Total 4.60 mm
1

u
0.000

01-20-2020 13:41:49
Pupil .07 mm / Scan 4.60 mm
Tracey Refraction
2,00mm
3.00mm

4.80mm

HO Total @ D <= 4.60 mm
m

01-282020 13:41:55
Refractive Power @ D <= 3,00 mm

sgmatism 0080 % 15
Effective RP 37.04D
Central Radius / Power 9.15mm/ 36.89 D
Someal SphAb @ D = 6.00 mm

-8 Axial Power 00 mm

MY VISION S WORSE WITH MY SCLERAL THAN MY GLASSES

76

o

@~ ;e

@

MR 325250090 20720 B0 with s

ALTERNATIVE OPTION

e /o shadowing & glare with scleral 0D>05, concerned that KON is getting worse

INTERNAL

Name 1
Astigmatism  0.000
Astigmatism  0.000
Trefoil 0.110
Coma 0.145
Coma 0.011
Trefoil 0.048
Tetrafoil 0.048
Astigmatism  0.078
Spherical 0.040
matism  0.0:

RNEA - RMS HO Total
MName 1
Astigmatism  0.000
Astigmatism

Trefoil

Coma

Coma 0.109
Trefoil 0.073
Tetrafoil 0.004
Astigmatism  0.017
Spherical 0.069
Astigmatism  0.085
Tetrafoil 0.021

- RMS HO Total

eral =

0 mm |TOTALEYE - RMS HO Total
1
0.000
Asligmatism  0.000
Trefoil 0.047
Coma 0.012
Coma 0
Trefoil 0.025
Tetrafoil 0.052
Astigmatism  0.096
Spherical 0.029
Astigmatism  0.042
0.033

~

0o ~N; oW

i1

3.00 mm
1

0/5-2

0.099 p x 173°
+0.020p
0.053ux 81"

0.415 mmr 4

02-13-2018 15:17:30

Refractive Pov

Astigmatism

Effective RP

Central Radius / Power

77
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ALTERNATIVE OPTION

o Tried commercial soft toric => Experienced fluting
o Tried custom soft toric = Experienced fluctuating vision
o Specialty keratoconic soft toric => Good stability, vision just as qood as Rx

78

HOAs vs RESIDUAL ASTIGMATISM

Posterior Corneal Shape Anomaly
Induced Internal HOAs

Leiri)
Tkl brviuerviabffd Smwen | Do et & 4
Tihes TComa The WO
Tofsh OO0 0508 BASR 1008
Corvas| DOJE 4388 04T 1400
sl LOF1 0M18 aaNT omr |
Auhaensn W0 = 13 hmm
Sph Gyt Azis EME
ner AF8 A 2
W
mr

Oskika T, Sugita 6, Miata K, et al. Influence of tlt and decentation of sclerl-sutured intraocular lens on ocular higher-order wavefront aberration. Britsh Journal of Opthalmolagy 2007,91:185-188

79
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SULERAL LENS COMPLICATIONS

|
s ftting Issues
T

o [lealth Issues

4/20/2022
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(ORNEAL STAINING

Toxic Swamp R Lens Touch

~

Disease: State: EBMDfepithelal dysplasi ; ——
U e (L -

Solution Sensivity

Air Bubbles -

WOUND GAPE

* Complication of RK

* (aused by suction and "waterlogged"

effect of sclerals

8.6BC/14.5/-100-3.25:030/31P 2 BCVA = 20/25-2

83
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GPC/OCULAR ALLERGIES

NEREARISI  May be more susceptble to MDF

DiTRURTWN Avoid mechanical riation from il-fitting haptic

ITGERIINTEECIN  Low wetting angle materials, polyethylene glycol coating

DTGNS Digitally rub, H202 solutions, consider more abrasive cleaners

I A NG Preservatives are proinflammatory

\SRAEI /IS Oral anthistamines, topical antinistamines/mast-cell stabilzers, topical cyclosporine, topicl steroids

84

INFECTIOUS KERATITIS

e Low incidence

* (nly 70,000 wearers vs 30 millon commercial soft wearer

 Likely same risk factors as soft lens wearers at play

* Poor hygiene, overnight wear, exposure to tap water

* Seen in the presence of compromised ocular surface + immunosuppressive therapy

» Higher risk in OSD, pre-existing epithelial defects, post-surgical cases

4/20/2022
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(URNEAL EDEMA

o There is little evidence that a

dlinically significant corneal
edematous response is provoked

by today's modern sclerals in
healthy eyes (%)
* Use caution in transplants (47)

and eyes with endothelial
dysfunction

86

SULERAL LENS CONTRAINDICATIONS

o Lorneal Endothelial Compromise

B ()|aucoma

o (vernight Wear

87
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PACHYMETRY

- Indirect way measure endo function

+ Mean central thickness 540 +/- 30um
« (CT> 700um => decompensation

- Change > 40-50um significant

Comeal Thickness

« 4 ways to measure:

+ Ultrasound

- Optical: Scheimpflug, OCT, specular microscopy

Barnett, Melissa, and Lynette K. Johns, eds. Contemporary Scleral Lenses: Theory and Application. Vol. 4. Bentham Science Publishers, 2017.

88

Cell Density

Cell Size Variations (polymegathism)

SPECULAR
MICROSCOPY

Cell Shape Variations (pleomorphism)

Corneal Thickness (pachymetry)

Overall Morphology/Health/ Clarity

Sindt, C. Endothelial Considerations in Scleral Lens Wear. AILES June 2018.

4/20/2022
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OPECULAR MICROSCOPY: WHAT ARE WE LOOKING AL

HEX = % of hexagonal cells
Indicative of pleomorphism
> 50% is normal

OD  auto Trace

CD = Cell Density (cells/mm?)
2P0 15t High density is better

CV = Coefficient of Variation
>0.40 is abnormal
Large CV = wide variety in size

NUM = # of cells analyzed in
the sample
Higher # is better statistically

PACH = corneal thickness

KONAT

90

91
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WY

« Know who is at greatest risk BEFORE you consider a
scleral lens fit

« Discuss risk vs benefit

 Discuss possibility of fimited wear time
 Discuss possibility of PKP or EK

- Discuss signs of complications

- Can' always tel the risk at the it famp

Sindt, C. Endothelial Considerations in Scleral Lens Wear. AILES June 2018.

GLAUCOMA FILTRATION-
DRAINAGE DEVICES

* Avoid contact/compression/rubbing of the contact lens
* Scleral lenses can compress and block tube shunts

o ANY lens can cause an erosion

* (verhanging blebs usually need a surgical revision

o When a P is not fittable then need a rotational stable
scleral (make notch or localized vault at edge, impression
based scleral)

93
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THE GREAT UNKNOWN..

4/20
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