4/8/26

Innovations in Ocular S:Jr ery
The OD’s Role .

o -
Justin Schweitzer, OD, FAAO
Vance Thompson Vision, Sioux Falls, South Dakota
Optometric Externship Director
Associate Director Residency Program

Financial Disclosure - Justin Schweitzer, OD, FAAO

+ Aerie-C/L + Sun-CiL
+ Reichert-C

. J8J-CIL

+ Glaukos

+ Quidel-C

+ MediPrint-C
* Dompe-C + LKC-C/L

* Zeiss-C/L * Ivericbio-C

* Alcon-C/L

* Allergan - C/L
« Bausch +Lomb-C/L

- Visus-C

+ Science Based

. T L

* Modern Optometry: Co-Chief Medical Editor + Harrow-C

Allfinancial relationships have been mitigated

Today’s Objectives

* Review and int| ce numerous surgical technologies

« Consider how this technology will benefit your patients and your
practice

* Co-management opportunities




“I have noticed a steady decline in my vision and glasses don’t seem to fix it. | am
also noticing some fluctuation in my vision”

* 29-year-old female w/reduced vision

* Refraction: oD: -0. 25x34  20/15
08:-1.75-0.75x15  20/15

« Ocular Allergies w/ eye-rubbing

* SLEx: Remarkable for conjunctival injection, otherwise unremarkable.

Right Eye

Left Eye
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Epithelial mapping

Early Diagnosis

—0

* Preserve spectacle corrected
visual acuity

* Stabilize ( ) prior to
anterior corneal changes

* Delay/eliminate need for corneal
transplantation

* Identify patients at risk of
ectasia after corneal refractive

surgery

Early Diagnosis is Important

Prospective study 104 patients
Progressive KCN Age 14-50
53% were eye rubbers

Mean time to CXL 85 days+/-69
days
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How Do We Diagnose?

SLE findings include:
Central corneal thinning,
Fleischer’s ring,

Corneal scarring
Vertical striae (Vogt’s lines).

* Common refractive or topographic effects include:
+ irregular astigmatism and
* poor best-corrected visual acuity with specs

« “Oil droplet” reflex (Charleux sign) -

When to Consider Tomography

Increasing astigmatism

ral K value > 47.2

Astigmatism >2.0 D (~8% of
the population)

Unable to correct to 20/15 to
20/20

Asymmetry between eyes

Scissoring with retinoscope

KCN: Old Mantra

Diagnose mmm) Monitor mmm) Spec. CL mmm) PKP/DALK




KCN: New Mantra

Diagnose Early M) Stop Progression mmm) Rehabilitate VA

Keratoconus Interventions

Stop progression of keratoconus

+ Improve Vision in patients with
keratoconus

Epi-Off with manual Epi Removal
Epi-Off with PTK for Epi Removal
Epi-On

Donor corneal tissue shaped like an Intac

SCLERAL LENSES

Cross-Linking
What Do You Need?

UV Light
Photoactivator

Oxygen
Riboflavin 5’ Phosphate Reaction Catalyst

Active Pharmaceutical Ingredient

July 2016 - Corn, asia following refractive surgery
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1. Remove epithelium

The Procedure

2. Soak cornea (riboflavin 5’-
phosphate in 20% dextran
ophthalmic solution) for 30
minutes

3. Check for flare

4. Once flare is observed,
measure corneal thickness.

If less than 400 um additional
riboflavin is added.

5. Irradiate for 30 minutes
with continued drops

Day 1-5:

. * Discomfort as epithelium heals
Post-operative « (BCLin place)

course: * Sensitivity to light
What’s normal? » Tearing

* Areduction and fluctuation in vision

Day 5-30:
* Comfortable, sensitivity decreasing
* Hazy but improving Visi to baseline
* Typically relying on spé
correction
Post-operative course:* No eye rubbing

What’s normal?
-
Day 30 to n‘h‘

* Corneal remodeling (fluctuation!)

* +/- Progressive improvement in vision

* Ability to wear previous CL correction

* @ 3 months, consider refit for
contact lens
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Mean Change from Baseline
K.... (D) between Treatment Groups (LOCF)

Notice
Difference of
26D @ 12 mo

*LOCF - Last Obeserved Carried Forward

Mean Change from Baseline
K.... (D) between Treatment Groups (LOCF)

*LOCF ~ Last Oberserved Carried Forward
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VAsc: 20/80 VAsc: 20/20-1 VAsc: 20/20
MRx: +1.25-3.75x113 20/20- MRx: Plano -0.25 x 035 MRx: Plano-0.25 x 035

Corneal Tissue Addition Keratoplasty (CTAK)

Eye Institute

al channel

RUTGERS

Tissue Sterilization

RutGers 24




BCVA: VAcc: 20/70 BCVA: VAcc: 20/40+2

25

Epi-On Corneal Cross-Linking

lontophoresis or penetration enhancers
Epithelium absorbs 20% of incoming UV and barrier to 02

Increase UV fluence results in reduction of 02

o]
c"’ji:[”\ H Pulse CXL
02 Goggles
CH; N \N/L\)
NH H
pod

Getting Close!!
Penetration Enhancers
Optimized UV irradiation profiles
Atmospheric 02

HO
OH

US FDA Phase Ill Oxygen + Transepithelial CXL

« Riboflavin formulations
Penetrate intact epi

« UV Delivery
Accelerated and Pulsed
~1/3 procedure time

« Oxygen supplement

Aerobic cornea
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US Phase lll Pivotal Trial Results

Achieved primary efficacy outcome Change in KMax from Baseline

-1.0 D difference in Kmax at 6
months (p=0.0004).

Well-tolerated

98% of placebo eyes elected to
cross-over for Epi-on treatment

Postoperative Considerations and Complications
After

Refractive Surgery

The Right Time for a Fine Tune

Timing Matters: 4-6 months at the earliest

Stable refraction is critical

Ocular Surface needs to be treated

10



Epithelial Ingrowth

Migration of epithelial cells beneath
LASIK flap

Well-demarcated, geographic borders
Typically delayed onset

Can induce irregular astigmatism,
flap melt, or decreased vision

Diffuse Lamellar Keratitis (DLK)

Sterile inflammatory reaction in flap interface
Early postoperative onset (24-72 hours)

Diffuse granular 'sands of the desert' appearance
Vision-threatening if untreated

Epithelial Ingrowth vs DLK

Diagnostic Algorithm *

Timing:
DLK early, ingrowth delayed

Borders:
DLK diffuse, ingrowth discrete

Inflammation:
DLK inflammatory, ingrowth non-inflammatory

Steroid response:
DLK improves, ingrowth does not

4/8/26
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Debris Under the Flap

Lipid material from meibomian glands
trapped in interface

Typically focal, non-progressive, and
non-inflammatory

Often incidental finding wit|
visual significance

Observe unless central or symptomatic

Most commonly from limbal vessels or suction ring
Red-brown interface opacity, often peripheral

Usually clears spontaneously over weeks
Rare indication for flap lift unless visually significant

Flap Striae

Risk Factors: Flap displacement (eye rubbing or trauma),
thin flaps or large diameter flaps, Post- op edema or
interface fluid, incomplete flap adherence

Usually oriented parallel to the hinge

Timing is Everything!!
24-72 hours the flap is still mobile

12



Delayed Healing/Persistent Epi Defect

Occurrence: 0.5%-3.5% of PRK Cases

Timely Management Key to Reduce the Risk of:
Scarring, persistent pain, infection

Treatment Considerations:
Punctal Plugs- upper and lower
AMG’s/BCl’s
Reduce Corticosteroid
Continue antibiotic
AT’s/Gels/DES RX

Healing Timelines & Key Takeaways

LASIK: Functional vision 24-48 hours

PRK: Epithelial healing 3—5 days; total visual recovery 3-4 months

Dry eye symptoms may persist months regardless of procedure
Critical to treat and manage

Glare and halos are common. Will fade with time

Surgical Glaucoma Care

4/8/26
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Interventional Glaucoma
Mindset

Ocular Surface Devices
1. Contact Lenses
2. Microdose latanoprost
3. lontophoresis

Iridocorneal Angle
1. Travoprost Intraocular
Implant

Injectable Systems

1. Bimatoprost SR

2. Travoprost Intracameral

Implant Punctal Plug Devices

3. Travoprost Extended 1. Travoprost Intracanalicular It
Release Implant 2. Latanoprost and Travoprost
punctal plug delivery system

Patients Attitudes Towards Drug Delivery

Triple Combination Eye Drop — 85%

Microdose Eye Spray — 54%

Drug-eluting Contact Lens —31% att i t ud e

_eluti i i — 439 - .
Drug-eluting Periocular Ring Insert — 43% is everythmg

Injectable Subconjunctival Drug Insert- 32%

Injectable Anterior Chamber Implant — 30%

Wang BB., Lin MM, Nguyen, T, et al. Patient attitudes towa
glaucoma drug delivery approaches. DigitJ Ophthalm

14



Bimatoprost SR

(10-microgram bimatoprost sustained-release implant)

* Biodegradable bimatoprost sustained-release
implant

* FDA-approved and indicated to reduce IOP in
patients with open angle glaucoma or OHT

« Single intracameral administration

* Phase I/11/11l Studies

Prospective 18-Month Study of Bimatoprost
Intracameral Implant in Patients with Open-Angle
Glaucoma or Ocular Hypertension in US Clinical
Practice

217 patients (341 eyes) received 1 bimatoprost implant and were followed for 18 months

Conclusions:
Meds Reduced: 1.8 to 0.9 at month 12 and 1.0 at month 18
I0P Reduction: -1.0 to -2.0 mm Hg on average
Added Medication — 77% of eyes required no added medications

Mann €, Kammer JA, y G, AnJ, Werts /as M, Lai H, So , Craven ER. Prospective 18-Month Study of
Bimatoprost Intr s . a Ocular Hypertension in US Clinical Practice. Drugs. 2025
Mar;85(3):397-4 .1007, -02157- 3. PMID: 39946034; PMCID: PMC11891102.

4/8/26
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Travoprost intraocular implant

Resides in AC angle,
anchored behind TM

« Length: 1.8 mm
« Diameter: 0.5mm
« Titanium

« Non-ferrous

Travoprost intraocular implant

& Ay I‘ BLECr/ea
36 Month Update

1. 70% and 68% of subjects in fast and slow-release were well-controlled on fewer
or same medications as baseline.
2. Average IOP reductions were 8.3 mmHg and 8.5mmHg in the fast and slow-release arms.

16
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Procedures that have an ab-interno approach, are minimally
traumatic, with at least modest efficacy,
. cxtremely high safety and rapid recovery

Conservative Aggressive

Schlemm Canal
Trabecular Meshwork And
Aqueous Collector C_hannels

—

Trabecular Microbypass Stent Schlemm Canal Microstent
(iStent Inject W) (Hydrus)

17



Trabecular Meshwork

HORIZON Trial

Baseline (¢8)
RoP (dByear)

Main selection

Trabecular Microbypass Stent x 3
(iStent infinite)

Three-stent, standalone procedure

Three wide-flange stents preloaded in
injector system, to facilitate placement
across ~6 clock hrs. of Schlemm'’s canal

4/8/26
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Schlemm Canal
Trabecular Meshwork And
Aqueous Collector Channels

-

Excisional Goniotomy Goniotomy Goniotomy
(Kahook Dual Blade) (iAccess) (SION)

2

Schlemm Canal
Trabecular Meshwork And
Aqueous Collector Channels

19
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Ab-interno Trabeculotomy + Canaloplasty
(OMNI)

Xen 45 Gel Stent
US Pivotal Clinical Trial

- Basel m

25.1(3.7) 15.9(5.2)
Medicated
10P

35(1.0) 1.7(1.5)

Glaucoma
Subconjunctival Stent Meds

(Xen)

Hypotony 16 (24.6%)
Bleb Needling 21 (32.3%)

20



Supraciliary Surgery
AlloFlo Uveo

Targets the uveoscleral outflow pathway (complementary to trabecular
MIGS)

Uses acellular donor scleral tissue as a bio-spacer to reinforce a
cyclodialysis cleft

Ab-interno approach: conjunctiva-sparing, no permanent synthetic
implant

Bleb-free option that may delay or reduce need for traditional filtering
surgery

Hypotony is a concern

A Peek into The Future...

Elios
Excimer Laser Technology

10 Microchannels in the TM
Combo with CEX

Vialase
Femtosecond laser
Micron-accurate gonio imaging
Non-invasive po— Femtosecond Laser
Customized drainage channels

4/8/26
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A Peek into The Future...
MiNIlject

5-mm-long uveoscleral device
2-year outcomes of 25 patients
have shown a 40% reduction of
10P.

Minimally invasive micro-sclerostomy
(MIMS)

Stent-less
90-micron diameter cylinder of scleral tissue
Ab interno approach

Post-operative Considerations
with MIGS
1. Stopping GLC Meds
2. |OP Spikes

3. Hyphema
4. Hypotony

5. Establish New Baselines

Stopping Glaucoma Medications

Severity of the Glaucoma

Preoperative IOP vs Postoperative IOP
0P progression was occurring

hopefully
offamed
or meds

Likely on
med in
combo
with
MIGS

4/8/26
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PAS to Stents

US Pivotal iStent Inject Trial
1.8% @ 24 months

HORIZON Trial
13% @ 48 months

YAG laser considered to open stent

IOP Spikes

23



Ocular Hypotony — Is it a Concern with MIGS?

Hypotony — An IOP below which the eye does
not maintain its normal shape and may
subsequently lose vision.

Definitions vary slightly — IOP< 5 or 6

Episcleral Venous Pressure and its role

Establish New Baselines

Cornea Surgical Updates

4/8/26
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Surgical Treatments

1. Penetrating Keratoplasty (PKP or PK)
2. Deep Anterior Lamellar Keratectomy (DALK)
. Descemet’s Stripping Endothelial Keratoplasty
(DSEK/DSAEK)
. Descemet’s Membrane Endothelial Keratoplasty
(DMEK)

Corneal Grafts are increasing in
number
Registry study of total # corneal grafts per year from 2000-2012

L —
1400

]
8

1000
800 = Anterior Lam ellar grafts
600 m End othe lal grafts

K
&
s
5
H
E
5
2

400 Pen etrating grafts
200

23 years

Archives of Ophthalmology 8 3 /o

2011 Jun; 129 (6): 691-697
Epub 2011 Feb
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Deep Anterior Lamellar Keratectomy-

DALK

Procedure Advantages

Donor graft- Epithelium, Bowman'’s,
Stroma are dissected out.

Host- Epithelium, Bowman’s, Stroma
are cut out. (Adv. of extraocular, no
open globe.) Maintains host endo.

Sutures bring the host and graft
together. Sutures can be removed
sooner, steroid tapered sooner.

Post-Operative Course

Incremental suture
removal

starting at

3-6 months post-op

Steroid Medication

+ Bowman ayer

+ Eplthelm

ct Lenses Afte Keratoplsty.

4/8/26
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Case

“A lot of
trouble
driving at
night. | don’t
feel safe”

* 73 yo white female presents for decreased
vision

« OD: BCVA 20/30+, BAT 20/80
« OS: BCVA 20/30-, BAT 20/100

* OD: mild EBMD, 1+ACC, 1-2+NS
* 0S: 1+ACC, 2+NS

4/8/26
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DSEK DMEK

Descemet’s Stripping Endothelial Keratoplasty Descemet’s Membrane Endothelial Keratoplasty
(DSEK/DSAEK)

Removes Removes

a. Descemet’s a. Descemet’s

b. Endothelium b. Endothelium

Insert Insert

a. Post. Stroma a. Descemet’s

b. Descemet’s b. Endothelium

c. Endothelium

Thickness

DMEK vs. DSEK-Acuity

08

logMAR 0=20/20

pre-operatie  3-month logMAR 6-m onth logM AR
10gMAR bcw beva beva

achmann, B., Cu
mbrane End

4/8/26
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100

DMEK vs. DSEK- Graft Adhesion

70 DMEK vs 62 DSEK

8.6%

3.2%

Rebubble rate

4/8/26
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Pupillary Block

* HM VA first 1-2 days normal

* Pain, nausea not normal!

* Gas bubble should dissipate superior to pupil

* Bubble can block aqueous outflow causing pupillary block

* Occurs when PI (inferiorly) not working or when bubble moves
posteriorly behind the iris

101

Management

* You must burp the wound with a paracentesis

* Add oral and topical treatments as needed to control IOP
* Risks include:

- damage to optic nerve
- permanent traumatic mydriasis

102

103

4/8/26
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Signs that you may be rejected

Often asymptomatic, but may present with symptoms of
photophobia or decreased vision

Most common clinical sign is KP present on the graft
* May be a few as 1 KP or numerous
« Secondary signs include an increase in CCT (typically >30
microns) or AC cell

104

Descemetorhexis
(without EK)
+ Patient Selection
« Presence of central guttae

« Clear peripheral cornea with ECC > 1000 [
cells/mm B

* Recovery
* Mean time around 3

« The role of topical Rho kinase inhibitor

+ May improve endo proliferation and corneal clearance

eal learance afte descemetorhexis

105

10TA cell therapy
Surgical Procedure Overview
Endothelial cells are stripped from a healthy donor

cornea, cultured and expanded in a proprietary
manufacturing process

4/8/26

g is
removed from recipient cornea

Cultured cells are placed in suspension with ROCK
inhibitor and loaded into syringe

Cell suspension is injected into patient’s anterior
chamber

Patient is placed in prone position for 3 hours to
enable settling of endothelial cells

106
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Cataract Updates

107

Trends In Cataract Care

New technology pre, post, and during cataract surgery

10L technologies

Higher patient expectations for visual outcome

“Standard” Cataract Surgery vs “Advanced” Cataract Surgery

108

KEEP IT SIMPLE

Do you mind wearing glasses after
surgery?

109
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Premium IOLs: 5 Pearls (“P’s”) for Success

1. Plano Outcome

2. Proactive Tx of Ocular Surface Disease

3. Pre Op Counseling — Setting Realistic Expectations
4. Properly Screen Candidates

5. Pick the Right 10L

Other: 6. Pick the Right Surgeon
7. Posterior Capsular Opacification
8. Poor I0L Centration

110

111

Light Adjustable Lens-What’s Special?

regular silicone polymers
+
mobile, silicone subunits, called

photosensitive

Light Acjustable Lens - 4 Basic Components
18 3 Phad .

112
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Prediction to Prescription

a . » Retractive error 1 entered into
Getermines using standard Ught Defivery Device
phoropter

e N\

W

Mosited Shape

Intraocular Lenses: Light g
Adjustable Lens

114

FDA Clinical Results

* 91.8% within 0.50 D of target manifest refraction spherical equivalent

* Results showed that 100% of study eyes had a best corrected visual
acuity of 20/40 or better at the 6 month po visit.

115
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Small Aperture Lens

Approval letter December 2021 from FDA

116

What’s Coming Next in IOL Technology?

* Modular IOL Systems

* Accommodating

* Multifocal / trifocal

* Extended Depth of Focus

117

m Bintracameral

Take Home Point
1). This study showed a 5-fold decrease in endophthalmitis with intracameral cefuroxime

118
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Kaiser Study

~-Endophthalmitis cases per
1000

-#-Percentof patients receiving
injections of post-opm eds

1). No injectable drug
eactions at any point.
2).

]
endophthalmitis from
007-2011.

2007 2008 2009 2010 2011

Topical Only Some injections Topical and Injection
ve endophthalits ate ate nstituion ofintracon
department

119

The Psychology of Premium IOL’s

120

20/Unhappy

Causes of unhappiness

&

Problematic
Near Point

121
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WWYD??

« Cataract surgery with MF IOL performed 3.21.19 OS and 4.4.19 OD

« June 3", referred back by OD for YAG eval
* ¢/o blur, trouble with fluorescent lights and difficulty with night driving due to
halos. Vision doesn’t seem right since after surgery
* SC: 20/50 OD, 20/25 0S
BCVA: 20/: , 20/25 0S
PCO noted on examination

Examined 8.8.19 by Surgeon - 2+ PCO noted OU

122

So, Why Not Perform a YLC Yet?

* Takes time for brain to adapt to MF Lens
« Symptoms noted: halos, difficulty with bright lights

* Not all people can adapt, may need an IOL exchange

* Cannot perform YLC until IOL exchange is ruled out
* Would need capsular bag in place to replace the lens
* Plan: RTC 3 months for BAT/MRX/re-evaluate

123

58 yo HF, EDOF OU 1 Month PO

* OD Dominant
* “My reading vision is not great. | have to wear readers”

* VAsc:
* 0D 20/20 andJ5
* 0520/25and J4

* Refraction:
* 0D-0.25 +0.25 X 020 20/20
* 0SPlano 20/20

* Lens is well centered and no capsular haze

‘What now? What do you tell the patient?

124
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Neuroadaptation of Multifocal IOLS

* Patients’ expectations of time frame needed to adapt needs to be managed

* These patients require more counseling post-op

+ Neuroadaptation can take ng as 6-12 months
+ About 10% never neuroadapt (will need I0L exchange)
+ No way of testing befor ry which patients will be able to adapt vs not

* Multifocal I0Ls will induce more aberrations than monofocal 10Ls

« Take away: no YLC to be performed until rule out that IOL exchange is necessary

125

May Take Time

126

Requires Patient

Motivation

127
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129

Patient Satisfaction =

Results - Patients Expectations

130

4/8/26
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Patient ER

SPO: CEx/PCIOL OD x 10 weeks

CC: Blurred central vision past week in right eye
BCVA: 20/500D PH: NI

SLE: 1+PCO

Fundus: vitreous/ONH/vessels nl; macular thickening with faint
yellow spots at fovea

131

132

133

4/8/26
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Clinical Detection of Macular Edema

Fundus biomicroscopy

Thin slit beam

Bright illumination

Narrow angle (10 to 20 degrees) between slit beam and
microscope

OCT - macula

134

Pseudophakic CME

Management:

Monitor
High rate of spontaneous resolution

Pharmacologic therapy
Topical, periocular, intravitreal, oral corticosteroids
NSAIDs
Surgical therapy
Anterior vitrectomy
YAG laser procedure

135

Management of ER

Topical corticosteroid 1 drop q 4h OD, NSAID 1 drop bid OD

Tapering of drops after 4 weeks, over next 4 weeks; at 10 weeks BCVA =
20/30 and SPH = 20/25

YAG posterior capsulotomy

136
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Case BF

SPO: CEx/PCIOL OD x 1 day

CC: Vision slightly blurred, mild discomfort
DVA (sc): 20/40 ph 20/25

TApp: 0 mm Hg (Goldmann)

SLE: See photos

137

138

139
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Management of Wound Leak

If AC flat, refer for AC reformation and wound suture
If AC well-formed or slightly shallow

Discontinue corticosteroid drop

Continue antibiotic drop

Eyeshield ghs

Consider BCL

Consider wound suture at 1 week

140

Ocular Hypotony

Wound leak vs ciliary body shutdown
Seidel testing to differentiate

oroidal detachment 2° to choroidal effusion

Typically monitored unless visually threatening or “kissing” choroidals
Resolution as IOP increases

r/oRD

141

142

Conclusions
* Numerous innovations in eye care

« Consider the impact on your patients and your practice

* Utilize evidence-based medicine

* Practice at the highest level of our profession

4/8/26
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