8/26/2025

Disclosure
Glaucoma Management

Glaucoma Advances and Updates * Sanofi Speaker

* Innova System Consultant

* EyePromise Employee

Pinakin Davey OD, PhD, FAAO, FARVO
Professor and Director of Clinical Research
2 Western University of Health Sciences

Stern iforni
; Pomona California
leeX”Sll)' orn! "All relevant financial relationships have been mitigated"

Glaucoma an epidemic/ endemic Diagnosis

. - 50% undiagnosed
Glaucoma in USA more than 3 million; Over diagnosedin clinics
Ocular hypertensive 4.5% of population >40 age

Reaches 8% in people aged 2 80 yr How can it be both2

Glaucoma suspects 4 times more than glaucoma

worldwide 76 million 2020 ; 111.8 by 2040 -H

Ocular Response

Diagnosis- not helpful

g Treatment- only proven
~  method

Infraocula 4, Progression- very closely Jope . Soldmann
associated with IOP —Com

rpressure Risk factor- without a Compericina o7
dOU bf m051 |mponan1 CH - Comeal Hysteresis

risk factor |
In fact, the only h

alterable risk factor!



8/26/2025

Applanation Signal Plot

“Dynamic bi-directional applanation”

Ocular response analyzer

IR Light Emitter Alrtube

IR Light Detector
ComealPhoseNomal  Flat  Indented  Fiat

)ADEDID

Practical issues

Corneal hysteresis

Comeal hysteresis (an assessment of the comea’s ability to absorb and dissipate energy) was
significantly associated with the rate of VF loss in a cohort of glaucoma patients over time. Eyes with
lawer baseline hysteresis tended to progress sgnificantl faster than those with higher hysteresis
values.* [Evidence Grade: B) Assessment of cormeal biomechanical properties supports comeal
hysteresis as a glaucoma progression risk factor® (Evidence Grade: BY* [Evidence Grade: B)
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- Ocular Respoase Analyzes n Subjects with and

Diagnostic Categories withou! Glaucoma
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Rebound tonometers
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A Comparative Study of the Hand-held 1C200
and Slit Lamp-mounted ST500 rebound
with Goldma ;

Tonometry

+ 156 participants
* Age45-72years
* Average CCT 553

microns
* |OP range GAT 8.5-53
. . mmHg
Excellent intraclass correlations « MedianlOP17.1
Conchusions: The ST500 shovs it wih and sgniicantly

03 anc GAT, suggesting % may be advantageos

Fighes repeatatily comy
e et stat ave vl

g whese topcal anesthe
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When to use?- Screenings
Why?
When not to use2 Glaucoma patients except for childhood glaucoma

Concerns 2

Can't be used when wearing contact lenses
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Agreement between the leare HOME tonometer and
the Goldmann Applanation Tonometry in the
asscssment of the Peak Intraocular Pressure in the
Water-Drinking Test

Condusion: Qur study demceztrated 3 " m

Disposable tips- Goldmann tonometer

10% Bleach soak 5-
minutes and wash with
water and let
dry...effective against
most microbes

No disinfectant

technique works
against prions.

Intraocular Pressure (IOP)
Target Ranges
Staging of disease
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Intraocular pressure

Overview!®!

Imbalance between production

and drainage of aqueous humor

10P > 21 mm Hg is considered

elevated

= Most important known risk

factor for OH and POAG

All current treatments target

10P levels

Patients with POAG should be

offered lifelong control of IOP

= Require monitoring of optic
erve appearance and

visual function
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Staging System 2
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Criteria for glaucomatous damage

1) GHT outside normal limits

2) PSD < 5% of normal individuals

3) A cluster of three or more non-edge points (pattern deviation plot) all

of which are depressed at a p<5% and one of which is depressed at a p<1%

on two occasions (respecting horizontal meridian)

* This criterion was written for 30-2, if 24-2 field is analyzed edge points
are included.

© Criteria should be met on 2/3 issues mentioned above

* Confirmed on two occasions!
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Staging based on MD

* Better than-6 db- Mild
* Worse than -6.0 dB but better than -12 dB - Moderate
* Worse than -12.0 dB severe
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Staging POAG

10P 2 22 mm Hg
Asymmetry of vertical C/D ratio (:
Suspect appearance of the opti
Suspected central-field defect

(>0.2 between the 2 eyes)
disc

- slight glaucomatous changes in the cup (C/D ratio < 0.65 for an
optic nerve of average diameter)

Slight visual-field defect outside the central 10°

Moderate glaucomatous changes in the cup (C/D ratio 0.7-0.85)
Moderate visual-field defect outside the central 10°

3-Modarate

RN SN NN

v signi in the cup (C/
¥ Visual-field defect within the central 10°

0, cnfoe
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https://www.semanticscholar.org/paper/Primary-Open-angle-Glaucoma%3A-Insights-on-Early-and-Fontaine-Forcier/7fc0ac4bdfd5b27853f017874d1cd72734bfc87f
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IOP Target Ranges

Glaucoma Sever

Moderate Advanced

[Exe=tanes High teens Mid teens Low teens MO nGgemenT Of O HT a nd
Acceptable fluctuation <5 mm Hg <4 mm Hg <3 mm Hg* OAG

*Lesst luctustion toleance.
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The Scoring Tool for Assessing Risk
(S.T.AR. ll) calculator FOR Ocular
Hypertensive

OHTs and EGPS data

Early madical treatment should be considered for individuals with acular ypertension {OH) who are at

Intended for use only in unireated moderate or high sk af o " [POAG] 7
OHT patients Recommendation)
Age (30-80)

10P 20-32 MmHg
CCT 475 10 650 microns

PSD 0.5010 3.00 B O] O
B o o ereton " & years C/Dratio vertical0.0010 08 o

:1';,2 "::’;::""d" treatment hitos:/fohts wustedujrisk/ [=14
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Open-angle glaucoma and ocular

Visual fields and early glaucoma hypertension

* Primary open-angle glaucoma

* Normal tension glaucoma’

True variabiity
Lower Repeatabiity on testing * Ocular hypertension

Learning curve Care of the Patient
with Primary
Open-Angle Glaucoma

Frst Eawon

(=] 3h[=]
O} 337
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https://www.reviewofophthalmology.com/article/when-a-prostaglandin-drop-isnt-enough
https://www.reviewofophthalmology.com/article/when-a-prostaglandin-drop-isnt-enough
https://ohts.wustl.edu/risk/
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Evaluation and Examination o S
——

. T perscn suspected of or gla (POAG) should include al
8 Comprehensive eye and vision exarminaticn, with emphasis on the ey .
e, optic nerve head (ONH), peripapillary retinal neeve fiber layer
andd measurement of ntracculae pressure (IOF) and central comea thicks
(Evidance Grade: 8, Recommenda
+  Eye doctors shoud be and training to patients with primary open-angle.
ith recommendiad theragy,1:-+8:04 2447 525145

glaucoma (POAG) to. s
(Evidence Grade: B, Recammendation)

31 32

VL. APPENDICES

and CET g e oot

T P

1

B

33 34

Disc hemorrhage

Location-Infero temporal followed by
superior femporal regions

Does not mean glaucoma always
Is not the only location of damage

More likely fo progress o POAG

DiS C h e m O rrh O g eS POAG progression is greaterin eyes
with DH

35 36



Disc hemorrhages

RNFL changes - Wedge shaped defects
Associated notching of rim
Vertical elongation of cupping after an episode
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Types of disc hemorrhages
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Can IOP be underestimated in NTG?2

Yes, absolutely

CCTis lower in NTG patients compared to POAG or OHT
POAG vs NTG - 21 cut off

AN NTG patient can have lower than 21 pressure, borderline pressure
and I0P > 21 with

ORA, DCT, 7CR, CORVISST (CCT independent measures)

41
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Disc Hemorrhages Are Associated With
Localized Three-Dimensional Neuroretinal
Rim Thickness Progression in Open-Angle

Glaucoma

MILICA A, MARGETA KITIVA RATANAWONGPHAIBUL EDEM TSIKATA, MICHELE ZEMPLENYL
COURTNEY L ONDECK, JANICE KIM ANNE L COLEMAN, FE YU JOHANNES F. DE
RIS C. CHEN

+ coNcLUSIONS:  Glavcoma peogression detected by
highol 3D SD-OCT neurorctinal rim mcasure-

124 OAG patients ments proceded DH oxcurrvace in the

5 yearfollow-up o -

19 showed hemorthage (15.3%)
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Cornea, Disc and Visual
fields in Normal tension
glaucoma

40

Corneal Stiffness and Modulus of
Normal-Tension Glaucoma in Chinese

L)
=

YUNZHI XU, YIMING YE, ZIDONG CHEN, JIANGANG XU, YANGFAN YANG, YANMEL FAN, PINGPING LIL,
10K TONG CHONG, KEMING YU, DAVID C. C. LAM AND MINBIN YU

wozzest dffeeent ccutar Ko
TG snd HTG. (NOTE: Poblica-
is sponsoredby the American Oph

131
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VF loss in NTG

Progression of NTG tends to be slow
Some people reported differencesin location of defects of visual field.
VF defects focal, deeper and central (closer to fixation)
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Glaucomatous Disc Classifications

sivay D.G ok . 7, Drace S, Suvey of Qpicainobgy 1999
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Optic disc appearance-NTG

Senle sclerofic group
snolow, soping of NER
Focal schemic
Deep focal polor nolchingin the neuraretinal im
snolow soucerted cuppng
Senie sclrofic nerve
Commenly found hemenhage- cations
Prosimal consicion ofrefna aterice
Importance of arge pertpopiory airophy andiis biood flow asiaciafions

Loss ofsuperficol copilores and delayed fing of ihe nerve heod

47
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VF loss in NTG -2

A dense paracentral scotoma encroaching on fixation is not an
unusual finding as the initial defect

The findings of visual field differencesis supported by some researchers
where as others failed fo confirm them

44

Optic disc and NTG

NTG patients have a thinner rim inferiorly and inferiotemporally when
compared to other glaucoma with similar total VF loss

46
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Microvasculature Dropout and Development  ®
af Normal Tension Glaucoma in Glaucoma =
Suspects: The Normal Tension Glaucoma
Suspect Cohort Studly

Differential diagnosis

Diurnal IOP is a useful in determining the peak IOP e

Also useful in establishing target 0P
CCT and IOP issue

* CONCLUSIONS: NTG suspects with baseline MvD or a
lower laminar deep VD on OCT-A had a higher risk of
conversion.  (Am ] Ophthalmol 2022;243: 135-148.
@© 2022 Elsevier Inc. All rights reserved.)
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Vascular parameters

and endothelin-1 measurements
in glaucoma patients with low-

and high-tension optic disc
hemorrhages

G Vit ARt THO',Diege Tenes D5,
OV, St W, Temais®, Aot Paans ',
Tiago Samtos Pratatis

Patients developing DH and had low IOP (<16) have higher endothelin -1 and more peripheral vascular
dysfunction

Myopia-Glaucoma-OCT
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Stats and why s

uld it be concerning Issues with myopia and OCT

2050 - 5 bilion people will have myopia (half the worlds population)
About 1/3 will have high myopia > -6D Clinical b isc margi by Bruchs

53 54



BMO is not clear in all patients

Hoaliny £y Axil engeh: 6.7 mm
-

Glaucoms tye A Lengih: 272 e

55

Can OCT values be trusted in myopia?

Axiallength is not adjusted? Magnificationis off so away from true value
Tdhc disc analysisis off given the fitled appearance and myopic type strefched
isc

Bruchs membrane openingis displaced
Thus clinically what is considered as a an edge of disc is not the same

Nerve fiber layer may be utilized

Maculamay be more sensitive fo changes

But macula can also be pathological

Visualfield defects also seen in myopic eyes!

Management of glaucomain high myopes s a tough situation.

57

Independent risk factors

Low Diastolic blood pressure Measure Blood pressure after 5

Low Mean Ocular Perfusion Pressure minutes being seated

Low Diastolic Perfusion Pressure Measure BP fwice, 5 minutes aport

If SBP was 10 mmHg or DBP was
SmmHg different measure 3¢ time
Average two measurements that are
the closest.

Theng et al. IOV§ 2010

59
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Macula structural and vasoular differences in
glaucoma eyes with and without high axial myopia

56

Blood pressure and
Glaucoma

58

Systemic hypertension and glaucoma

Blood pressure and pathogenesis of glc .
Hospital based study
. . ke

Baltimore Eye Survey examined perfusi

Diastolic perfusion pressure= DBP-IOP

Tielsch et al Hypertension primary open Arch ophthalmol 1995

60

10
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Mean Ocular perfusion pressure- Mean Ocular perfusion pressure-

MOPP = 2/3 [DBP + 1/3(SBP — DBP)] - IOP. MOPP = 2/3 [DBP + 1/3(SBP — DBP)] — IOP.

Blood pressure Blood pressure.

el T G
22 40.2 35.7 31.3 33.5 29.1 26.8 18 442 397 33 373 333 308

24 38.2 33.7 293 31.5 27.1 248 16 462 417 373 393 353 328

26 36.2 317 27.3 29.5 25.1 22.8 14 482 437 393 413 373 348

28 342 29.7 253 27.5 23.1 20.8 12 50.2 457 413 433 393 368
61 62

Summary perfusion pressure

pressure

SN

N
N \\\ gl
i i . .

: \\QQS\\\E\:@\\‘ Perfusion lower BP (100/60) L

==S=L pressure ——
“ 9 Clinical tip: Measure BP and Pulse rate on all
Ond |OP glaucoma patients
Particularly in suspects that IOP is not high, but nerves
Zheng et al. I0VS 2010 appear suspicious
63 64

Systemic Hypertension as a Risk Factor for Open-Angle

Glaucoma: A Meta-Analysis of Population-Based Studies Hypertension/hypotension

Canciusions: Syszemic hypemension ncreases the sk for

e —— Systemic hypertension increases the risk for developing POAG.2 Low noct
especially more than 10 mmHg below daytime mean arteral pressure, is pred
VF defects in NTG (Bvidence Grade: B)

devekaping OAG, expecialy i those whh TG

o +++++*+++u+++*+‘

B

65 66
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Opportunities for Inprovement in Central 10 Degrees

Glaucematous damage of the macula

st . o+ - g

s n e a1, Lntivans ™ aod Bt

laucomeatous damage of e macula  common and Gan occur e n the dsecse

1 b msect andlor nderestmated wilh standard 24:2 VE est hot use a 6°grd

Advances in
perimetry

24-2 and 10-2 VF Examples

Blue cross region on the 24-2 VF = central 10-2 VF. Gt
(A)Both are abnormal. er

(8)24-2 VF normal; 10-2 VF abnormal
(C)24-2 VF abnormal; 10-2 VF normal

67 68

Highest Importance Locations Chosen from 10-2 Pattern 5:2‘;""9 SITA Faster 24-2C Pattern on

The 24-2C test patiem
combines all 24-2 points
+ ten selected 10-2
points (shown in OD
orientation)

Expert group selected specific 10-2 fest
paint Iacations
Prevalence and depih of glaucomatous
macular defects were systemalically
evalualed 1o select oplimurn fesi points
covers areas known [0 be

Large Gray 242 pattem

Pafiern s known fo
swcepiible o gaucomotots dofocts | Large Ten
boih from siuciural and funciional sudies Grap additional 24-
2C points
Small Gray 10-2
Selected test locations
pattern

are showninred boxes

The expert roup: Donald €. Hood Suer K. Gardiner, Allan M. MeKendick ond Wilom i Swanson

69 70

24-2C SITA Faster
Flagged points detected centrally in OD

Minimize Time and Maximize Informationin VF
esting with HFA3

SITA Faster 24-2
testin 2 minutes or less

~50% faster fhan SITA
Stondard; ~30% faster than
Fosf

SITA Faster 24-2C
more informationin central
field

~20% faster than SITA Fast 24-
2

Add new tests o patient
progression
MixedSITA GPA
Includes SITA Faster, Fast,
Stondard, 242, 30-2, and 24-
2C in progression analysis

71 72
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24-2C SITA Faster

) Thresholding requires time
Flagged points detected centrally in OS

62 points in 3 minutes or so.
Is SITA Faster too fast2
Canit threshold reliably 2

73 74

New 24-2C SITA Faster protocol

Free upgrade if you have HFA il

‘ ) Virtual reality
Gives more macula poinfs.

Results comparable to 242 SITA FAST perimetry- Are you
Thresholds are + 3 B ready for prime
Gives you some macula information time?2

You need 10-2 if damage is noticed in macula region

75 76

VisuALL

Do you believe the virtual reality perimeter is the wave of the future? VisuALL is a Virtual Reality Platform

(VRP) that is cloud enabled fo monitor

Yes, that will be ideal, given the flexibility. the eye function

No, that is just a fad. VisUALL §: Enhanced version for
Definitely, if it can do more than just fields. eyecare professionals

Depends on if | can sell my current device VisuALL H: Simplified model for Home

77 78
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ORIGINAL STUDY

Preliminary Report on a Novel Virtual Reality Perimeter
Compared With Standard Automated Perimetry

Reza Razeghinejad MD.* Alberto Gonzalez-Garcia MD.Y
Jonathan S. Myers MD.* and L. Jay Katz MD*

W Gloeanna 2021.3017-23)

[Er—

79

Sensitivity, specificity and ROC-
Accurate diagnosis

|
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Comparison to HFA

»
@

o

L Trr———"
Frp—r——

Mo o R s VoL L Mo Sonsity ()

80

1+ Spacitciy

81

VisuALL Tests/Protocols

Perimetry
24-2 Adults & Pediatrics
10-2 Adults & Pediatrics

Visual Acuity Test
Landolt C Near

Supra-threshold Adults & Landolt € 20
Pediatrics
Other Color Vision Test
Isochromatic
D-15

83
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The RadiusXR Platform Components

RADIUS IN-CLINIC DASHBOARD EYEVIA®
Allows you to monitor, control featuring immersive patient education,
and observe live status of all personalized for your practice

devices within your clinic

MEDICAL GRADE HEADSET®
ADIUS INLLIVES / the ighestever,only 6 oz

reliability indices, results
and exam progress

Visual Field Tests:
24-2 RATA Standard
24-2 RATAFast
10-2 RATA Standard
30-2 RATA Fast
Radius RAPID

84
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Multi-Center Clinical Trial: NOVA

sTubY DEsiN
achpartcipant prfomedour 242 VF tests, o with HFA and two 100
i R

PO ——

Two key objectives:

1. Compare estimated sensitivities of RATA-Standard to SITA-
Standard forthe 24-2

Measure concordance in glaucoma staging using Medicare
definitions.

Validation of a Wearable Virtual Reality
Perimeter for Glaucoma Staging, The
NOVA Trial: Novel Virtual Reality Field
Assessment

Conclusion: Estimated sensitivities of RATA-
Standard are comparable to SITA-Standard
between 23 to 40 dB with high concordance in
glaucoma staging

85

NOVA Clinical Trial

Clinically Validated, Reliable Results

The NOVA Clinical Trials results

underscore the unparalleled accuracy
and reliability of RadiusXR's approach 5 =
to visual field testing for head-mounted i
virtual reality perimetry. 3

Read the Study: i
tpsi//tustarvoiournals.crg/artice.as
Partickid-2793455 =

1o}
Example output of SITA Standard and RATA-Standard
Y

87

NOVA Clinical Trial

Proven Diagnostic Accuracy

A) Deming Regression

For statistical analysis between
legacy fields and RadiusXR,

set <15 dB legacy to 0 dB Radius

B) Mean Deviation C) Test Duration

89

86

88

90
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Multi-center Clinical Trial: NOVA

Novel Virtual Reality Field Assessment’

The NOVA Clinical Trial validates RadiusXR’s
advanced diagnostic accuracy and innovation in
Visual Field Testing for Virtual Reality Perimetry.

\Zs)
100

Study Paricpants

The trial revealed remarkable findings, including statistical non-
inferiority to current clinical standards for sensitivities at

individual test locations, with high concordance in glaucoma 1/2
staging using Medicare definitions.

1/2°

Prevousy dagnosed Prevously disgnosed
with il or suspected with mderate orsever
aaucoma glaveoma

NOVA Clinical Trial
High Degree of Concordance in Glaucoma
Staging using Medicare Definitions

A weighted kappa of 0.81 or above is

widely considered almost perfect
agreement. Radius results are 0.91 and

0.92 respectively ! -0 e s ! - 1| or
There were no statistically significant

differences in sensitivities at ANY test - : hl :
point location. - - .

Weighted kappa results:

0.91 0.92

Confusion matrices (oriinal staging data) for grader 1 and grader 2
Weighted kappa was 0.91for grader 1 and 0.92 for grader 2.

NOVA Clinical Trial

High Correlation in Mean Deviation

Fladius vs. HFA

Out of 100 study participants, half
were previously diagnosed with
moderate or severe glaucoma, and the
other half with mild or suspected.

§ v o a3 e
LRI B
¢ aamam am am e aavamoza I

Correlation in mean deviation (MD):

0.94

: (=

inde
left and right columns), between RATA-Standard and SITA-Standard.

15


https://doi.org/10.1167/tvst.13.3.10

How do | correlate

structure and
function ?

91

Structure function correlation

Periwenry Upduso 109571000, pp 331-289

93

@ARVO | JOURNALS

[
Gaag o RGC. couns),changs n e R cous cotspond 1 ooy 3 hars i D,

et s I avescs EL

mpscations fo Daection of Progression and Nessurement

92

Narrow angle/acute
attack/angle closure
glaucoma

94

Precipitating factors

8/26/2025

Risk factors Angle closure

Race- Chinese Asians more common, Inuit population, higher

prevalence compared fo Caucasians

Women- 70% cases; shallow chamber, smaller axial length compared

fomen

Age-older individuals

Hyperopia

Smaller axial length

Fellow eyes of an individual at risk

First degree relatives of an angle closure patient

95

Factors that produce dilation
Dimillumination
Emotional stress
Drugs

Factors that produce miosis (rare)

96
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Pupillary block

Classification on clinical presentation

Most common form of Acute angle-closure/glaucoma
Primary angle closure

o d ; Subacute angle-closure/glaucoma
Initiafing event-
increased resistance
offo flow of aqueous Location Kl
humor at pupil and ocation s
anterior surface of lens of

Chronic angle-closure/glaucoma
Combined mechanism/glaucoma
Forward bending of iris resistance
Closure of angle

97 98

Acute angle-closure

Gonioscopy- CPT 92020

A= Above Schwalbe line, totally 7

Ocular pain Conjunctival and ciliary congestion, B enind e Schwalve line, ; —
. peripheral iisis in contact with TM,
Nausea and vomiting Corneal edema L eral spur s oot at the el
X X . of scleral spur
Blurred vision, Shallow peripheral anterior chamber D = Deep anterior ciliary body seen, Angle approach
with cells and flare € = extremely deep G

Colored halos around lights

Loss of vision Intraocular pressure usually exceeds 40
mmHg

Curvatureof

periheral iris

99 100

Van Herrick angle estimation

Angle Measurement with

11 - Open angle, VH grade 4
\ 1:1/2 - Open angle, VH grade 3

1:1/4 - Narrow angle, VH grade 2 (Angle
| Closure Possible)

¥ 1:<1/4 - Angle closure likely, VH grade 1

101 102

17



Indentation gonioscog

Angle narmow
Angle appears closed

Angle structures not
in a quadrant

Ruling out synechiae

103

Medical treatment- Goals
* Lower intraocular pressure

* Alleviate pain

* Clear cornea

© Prevent synechiae

105

107

Alpha-2 agonisi- Brimonidine Steroids are
e e o givents

Caboric cnvciose nbier - ~ inflammation
allergy confromdication] is visible

Evauatefor

Lowering IOP in office

8/26/2025

104

Intravenous medications

* Acetazolamide 500mg intravenous
* Intravenous Mannitol

* Best therapy however is not always available in clinics

106

Take home medication

* Prednisolone acetate 1% qi-6 hours (approx every 3 hours)
* Acetazolamide 500 mg sequel BID

* Alpha agonist or beta blocker BID

« Pilocarpine 2% QID

108
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Anti-VEGF and 10P

* Anti-vascular endothelial growth factor (VEGF) agents has

dramatically changed the management of ocular diseases
* associated with macular edema, providing improved visual

outcomes and a favorable safety profile
. ibi; b and afli and are
commonly used in the treatment of diabetic macular edema,
neovascular age-related macular degeneration and other
pathologies characterized by retinal or choroidal
neovascularization

* Less known fact there is a spike in IOP post injection typically
returning to baseline in 1 hour

* Very rarely long-term spike in pressure 6-14.8%

ic effect of bri i imonidine fixed

2 hour before inject

on intraocular pressure spikes
after intravitreal anti-VEG!

F injections

Nlars Dxtiesi ) K Kot - Dt Fraghes - b Thciopeuten
i L A Glurot - Despinn Awsfontah - i Kiga

Inwocular pressuff i)
=

Why is there an |OP spike with anti-VEGF?

* Volume of drug injected
* Associated factors repeated injections
* Prolonged treatments
* Mechanisms
* Direct toxic effect of anti-VEGF on TM
« Injury of TM from large volume
« Inflammation secondary to anti-VEGF
 Mechanical blockageof TM

110

Why should we?

* RNFL defects after long term treatment and no glaucoma have been reported

* I0P does increase significantly after an injection

112

Can other medications be utilized?

« Apraclonidine 1%

timolol fixed combi;
* De ide tomolol fixed combil

114

8/26/2025
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Current consensus

* None
. ic use of

only in patients with glaucoma

+ Some recommended their routine use in both glaucomatous and non-glaucomatous eyes
* Whereas others have proposed I0P checking in all patients and treating accordingly.

* Topical prophylactic treatment cannot prevent the immediate IOP rise

Does LPI prevent angle

closure?

ZAP trial

115 116

Laser peripheral iridotomy for the prevention of angle closure: @i (1)

asingle-centre, randomised controlled tial i " fearly |
— - = controlled trial
— m
11991 screened
Zhongshan Angle
889 eyes freated fellow eye 889 not freated ClOSUre.
Primary oulcome Angle closure by 72 months Prevention (ZAP)
ederco o ndlo coss Trial EAGLE
419 per 1000 rected

o e frial

Widespread prophylactic laser for angle closure suspects not recommended

st o Vel 358 Dstober 1, 3006

it co Vd 383 Apel 30, 3018

117 118

EAGLE trial

Hypothesis fested —
clear lens exiraction after primary angle closure glaucoma
leads to better quality of life, lowering of IOP and less need for Selecﬁ\/e |Clser
glaucoma surgery than standard care

frabeculopalsty

Standard care - Laser iidotomy and medications

Interpretation Clearlens entraction shomed grester elficacy and was more cosbelfective than bser periphessl
inidonerny, i shokd b comsidered a5 an oguion o firt e treatment

119 120

20



SLT and glaucoma

Great first or secondline option.
Non-compliant individuals

Individuals that fluctuation of IOP is a concern
In theory can be repeated fo lower IOP.

Is the IOP lowering the same second attempt?

121

Primary Selective Laser Trabeculoplasty for

Open-Angle Glaucoma and Ocular
Hypertension

Clinical Cutcomes, Predictors of Success, and Safery from
the Laser in na and Octdar Hypertension Trial

Conclusions: Primary SLT achieved comparable early absolute
I0P-lowering in OHT and OAG eyes compared to medications.

Drop-free disease-control was achieved in approximately 75%
eyes at 36 months after 1 or 2 SLTs, the majority of these after
single SLT.

These analyses are exploratory but support primary SLT o be
effective and safe in freatment-naive OAG and OHT eyes.
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MIGS MIGS AND MORE MIGS- WHAT
SHOULD OPTOMETRIST KNOW

125
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Primary Selective Laser Trabeculoplasty for
Open-Angle Glaucoma and Ocular
Hypertension

Cllinical Outcomes, Predictors of Success, and Safety from
the Laser in Glawcoma and Ocular Hypertension Trial

Atotal of 611 eyes (195 OHT and 416 OAG) of 355 patients
received SLT, and 622 eyes (185 OHT and 437 OAG) of 362
patients received topical medication at baseline.

At 36 months, 536 eyes (87.7% of 611 eyes) of 314 patients
(88.5% of 355 patients) were available for analysis.

Some 74.6% of eyes (400 eyes) freated with primary SLT
achieved drop-free disease-control at 36 months; 58.2% (312
eyes) after single SLT.

Six eyes of 6 patients experienced immediate post-laser IOP
spike (>5 mmHg from pretreatment IOP) with 1 eye requiring
treatment.

122

tvst

Automated Direct Selective Laser Trabeculoplasty: First
Prospective Clinical Trial

Mianechal Golrenfel, Michael Balkin’, Masha Dok Biekman, Zachary Sachs’,
Sharon i Meirountch!, Moo Gaflent, i Lestma 4, an Alon Saast

) Directselective laser wrabeculoplasty in open angle
glaucoma study design: a multicentre, randomised,

A ontrolled, investigator-masked tial (GLAUrloiis)

120 shots over 2 seconds at the limbus
1.4-1.8mJ
400 micron 3ns
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PRODUCTION
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DRAINAGE

(T

127

WHEN AND HOW

+ MIGS typically require shorter operation time and allow for more rapid recovery.

+ MIGS can be i ith/wi for patients with mild to moderate
glaucoma and cataracts.

+ OAG, or other types like exfoliation and pigment dispersion cases

« MIGS may be less effective in lowering IOP than traditional glaucoma surgeries,

129

WHY MIGS?

131

WHAT ARE MIGS?

+ Minimally invas ?)

- Cardinal features as proposed by Saheb and Ahmed in 2012
+ Ab interno, micro-incis approach use an ab-externo
approach,)

+ Minimal trauma/disruption to normal anatomy and physiology
+ Demonstrable/reliable IOP lowering
+ Extremely high safety profile

+ Rapid post-op recovery, with minimal need for follow-up

128

WHEN AND HOW

+ MIGS do fill a gap in the of p:
warrant the risk of traditional surgery.

+ Decrease medication use
» Combined with cataract

+ Narrow angles ? Hence cataract surgery

130

MIGS TREATMENTS

+ Increase Trabecular Outflow
+ iStentand iStent injecr >
= Trabectome
+ Kahook Blade
= Hydrus Microstent >

* Increase Uveoscleral
utflow

- Cypass (withdrawn) >

+ iStent Supra (not approved)

132

‘would i lower IOP but do not

8/26/2025
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MIGS TREATMENTS

- Reduce Aqueous Production
- Endoscopic

photocoagulaliGRECP >

+ Subconjunctival Filtration
+ Xen Gel Stent -

= Ab Externo
+ Inn Focus (ot app:
+ Ahmed Shunt
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RESISTANCE T0 OUTFLOW AND CHANNELS

» The highest point of resistance in the conventional outflow pathway
is believed to be in the juxtacanalicular component of the
trabecular meshwork

« Distal components of conventional outflow also offer resistance.

Location

- The nasal quadrantis the most common site for Schlemm canal
surgery due to

1. its easy access through clear corneal temporal incisions.

2. This site also coincides with the area of the highest concentration
of collector channels.

135

OTHER MODIFICATIONS

= Other ificati to i i outflow

1. The number of inserted devices,
2. the length of a device

3. the width of a trabecular meshwork incision

137
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@ PHYSIOLOGICAL CONSIDERATIONS
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STRESS TESTS FOR SUCCESS

+ Provocative testing can assist in i the location of
collector channels and aqueous veins.

1. Blood reflux with provocative gonioscopy

2. Episcleral vein filling with fluorescein tracer can be helpful in identifying
unobstructed collector channels.

The level of blood reflux and vein filling correlates with post-operative IOP.

+ High-resolution imaging using SD OCT can provide a noninvasive method
used spectral domain ocular coherence tomography (OCT) to
noninvasively assess Schlemm’s canal and collector channels and the
intrascleral venous plexus

IS CATARACT SURGERY A “GLAUCOMA TREATMENT” ?

« Lowers IOP — Normals, POAG, OHT, Angle closure

+ Opens and deepens Anterior Chamber

+ Trabecular meshwork changes dues to phaco energy?

« Trabecular aspiration

+ IOP is indeed declined... not as much as one would expect

« IOP high then the drop in pressure is high

« If anatomically narrow or blocked then the phaco indeed helps

+ The change is IOP is not permanent ...IOP goes back to normal levels in 2 years
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@ TRABECULAR OUTFLOW DEVICES

139

HYDRUS MICROSTENT

* The Hydrus device is Crescent-
shaped scaffold that is open.
posteriorly

+ “intracanalicular scaffold" for
Schlemm's canaland a bypass of the
™

- nickel-titanium alloy (nitinol)

- Contains three windows alongits
8mm length.

+ With or without phacoemulsification
+ One quadrant of Schlemm’s

Ophifistmalagy 2019,126:29-37
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HYDRUS

+ Indication with cataract surgery in OAG

+ Contraindi in angle closure,

+ Monitor the patient ively for proper
pressure.

+ The safety and effectiveness not established in young patients <21 years
+ Significant prior trauma,

+ Chronici i y

prior incisional suxgery,ALT

eyes with i yes with chronici

= The safety and effectiveness of use of more than a single Hydrus Microstent
has not been established.
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ISTENT INJECT

+ Apical head (230 microns in width)
connected to a narrow thorax that is
attached to a wider flange.

+ The head is inserted directly into the

canal without the necessity to adjust the

angle for implantation.

« It resides within the canal and contains 4

inlets for fluid passage.

+ The 23-gauge stainless steel injector
contains 2 stents for implantation

140

HYDRUS MICROSTENT

The device is implanted through the
trabecular meshwork using a manual
inserter.

+ The device is designed for ab
interno placementhrough the TM
into the’ chlemm 's can:

+ The inlet segment of the device
resides in the AC, while
remaininglength’ ¥ of the stent dilates
and scaffoldsa quadrantof the

* Breclinical studios sugget that
chlemm's can
quadrant prwldesaccess S muitiple
Collector channels.

Ophthalmolagy 2019,126:29-37
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TRABECTOME
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8/26/2025

The Trabectome removes a strip of
trabecular meshwork and inner wall of

chlemm’s canal using high frequency
electrocautery.

Up to 180 degree

The 19.5-gauge handpiece
incorporates an insulated footplate that
enters Schlemm’s canal through the
trabecular meshwork.

An irrigation port keeps the anterior
chamber formed and dissipates heat,
and an aspirationport s adjacentto the
cautery electrode
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» Ab interno (ABiC) i

TRAB 360 (SIGHTSCIENCES)

« TRAB 360 s a disposable, non-powered device
used to perform an ab interno 360°

e trabeculotorny.

= The TRAB 360 device consists of a cannula,
from which a flexible nylon-like trabeculotome
is advanced into Schlemm's canal for 180

After the trabeculotomy is created, the
trabeculotome can be retracted once and then
advanced into the remainder of Schlemm's

canal in the opposite direction for up to a total

of 360 degrees.

HB INTERNO CANALOPLASTY

through cannulation of Schlemm's canal with an

illuminated microcatheter (iTrack, Ellex)

= An ophthalmic viscosurgical device is injected to
viscodilate Schlemm's canal and the proximal collector

channels.

= It has been theorized that viscodilation may also create
microperforations within the TM to aid in aqueous outflow.

CONTRAINDICATIONS

- Required anti ion, bleeding di

or len

* Relative

angle closure, obscured angle structures, severe

patient’s head 30° during the first postoperative week.

and an inability to elevate
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EXCIMER LASER TRABECULOSTOMY

» Excimer laser trabeculostomy (ELT) creates small holes in
the trabecular meshwork and inner wall of Schlemm’s

canal

= Energy from a quartz fiberoptic probe connected to a

xenon chloride pulsed excimer laser.

= Eight to 10 laser punctures are spaced over 90-degree,

with visible of the

bubble formation

AB INTERNO CANALOPLASTY

= As the viscoelastic is injected, blanching of episcleral
vessels, which is indicative of a patent collecting system,

serves as an indirect indicator of success.

= Indications for ABiC include mild to moderate OAG when

medical and laser

have failed.

= Ab Externo approach is also possible

@ SUB CONJUNCTIVAL FILTRATION

8/26/2025
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XEN GEL STENT

Ab-Interno Bleb

flaucoma implant designed to
e e

s suffering from refractory
glaucoma

+ 6-mm length, 45-micron inner
diameter—about the length of an
eyelash

RQUEQUS PRODUCTION
@ SUPPRESSION

+ Composed of gelatin, cross-linked
with glutaraldshy
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ENDOCYCLOPHOTOCORGULATION (ECP) ENDOCYCLOPHOTOCORGULATION (ECP)

« ECP consists of cyclodes(ruchon of the
ciliary body epithelium to

aquedus productionand therefore IOP - Througha single corneal incision,

« The ECP probe is reusable device, approximately 240 to 300 degrees
which includes a laser source, camera, of the ciliary processes can be
and light source. treated, but more incisions are

+ The probe directed towards the needed for a 360-degree treatment.

anterior iliary processes delivers

2

+ As expected, the greater the

conn:l\uousheri\er M amount of processes treated, the
wavelength) for successf greater the reduction in IOP and
photocoagulation.

need for glaucoma medications.

- Localized shrinkage and whitening of
the processes

s b i b st [P ——
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SUMMARY

« Minimal trauma, high efficacy, high safety profile, and rapid recovery. * Pinakin Davey pdavey@westernu.edu
« Thereis ani ing interest and availability of MIGS * 909-469-8473

- Important to have good science and long-term follow-up data.

- MIGS devices may offer benefits to our patients with glaucoma
» through IOP reduction

» reduced need for glaucoma medications

» high safety profile.

= MIGS are here to stay for the foreseeable future and its role increasing.
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