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Updates on Diagnosis

• Genetic testing

• How to use your OCT

• The macula in glaucoma

• Optic nerve changes

• Futures with AI
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Glaucoma: Which Genes Do We 

Already Know 

• Genes associated with Adult Onset Glaucoma (Autosomal 

Dominant/Monogenic)
– MYOC

• Autosomal Dominant inherited POAG as well as JOAG

– LOXYL1
• Exfoliation syndrome/glaucoma

– Encodes enzyme that crosslinks elastin and collagen

– PMEL
• Premelanosome protein in pigmentary dispersion syndrome/glaucoma

– OPTN
• Optineurin, involved in neuroprotection

– WDR36

– TBK1
• Tank binding kinase 1

• NTG primarily

• All one of these genes account for less than 5% of all cases of adult onset 
glaucoma

– Note-No genetic associations for steroid-induced glaucoma
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Most Glaucoma is not voiced by monogenic 

programming

• More commonly, POAG is a complex inherited trait with:

– Multiple genes with small effect combining to form “risk”

– Environmental triggers or “turning on” the gene

– Proximity to a given Loci

• All necessary for ”Disease” development

• These genes are not the common ones described on the previous 
slides

• Over 127 loci have been identified by Genome Wide Association 
Studies (GWAS)

– -16 of which are targeted by current existing glaucoma drugs

6
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Inheritance of Glaucoma is both Monogenic and Polygenic

Polygenic Disease e.g. POAG has Complex Phenotype and Risk Profiles 

7

Adapted from Arce-Sandoval CR, et al. Clin Res Trials 2021;7: doi: 10.15761/CRT.1000360.

A Definitive Diagnosis 
A single gene mutation directly correlates with 

disease phenotype

Presence of mutation               Disease

Absence of mutation                No disease

Polygenic disease
Numerous variants are common

Monogenic disease 
High-risk variant is rare

A Spectrum of Risk
Multiple genes have high correlation with 

single disease trait. A single variant cannot 

indicate disease risk.
Disease risk is a continuous variable 

Pattern of variants determines disease risk

High Risk

Moderate Risk

Low Risk

Mutation

Disease risk

Low High0 Intermediate

Dominant/Recessive

Inheritance

+ epigenetic and 

environmental factors
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Genome Wide Association Studies 

GWAS
• Several large population based GWAS are in existence and used in this 

study

– UKB

• Population based study in UK of 500,000 participants
• 7800 POAG vs. 119,000 controls

– ANZRAG

• 3100 cases of European ancestry POAG along with 6750 controls

– Neighborhood GWAS

• Meta analysis from 8 independent datasets of European Ancestry in US
• 3900 POAG vs. 35,000 controls

– BMES
• Population based cohort study of common ocular diseases in people over 50 in 

Australia

– Progressa-prospective longitudinal study of genetic risk factors in 388 
patients with early glaucoma
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GWAS
• Allows pathway analysis for POAG associated risk loci

Some of these genes have been associated with mechanisms for POAG development

 

 Examples:

 -Endoplasmic reticulum stress response

 -Extracellular matrix 

 -Cell adhesion

 -TGF alpha and beta signaling

 -Vascular development

 -Lipid metabolism

 -Endogenous Nitric Oxide Synthetase) 
 -Mitochondrial Function

– However none of them on their own would lead to development of disease
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Methods

• Develop a glaucoma Polygenic Risk Score (PRS)

• Characterize 67,000 Optic Nerve Photographs of UK Biobank 

participants

– Used vertical C/D ratio (VCDR) as an endophenotype for glaucoma 

– Also used genetic data from large genetic study using IOP as 

endophenotype

– Combined with multitrait analysis of GWAS to identify new genetic 

loci

• MTAG
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Results

• In addition to the already established 127 gene loci, this study 

identified another 176 loci from VCDR/IOP/GWAS MTAG

• Optimized the prediction of glaucoma risk by combining 
correlated or associated traits

• Outcome of a Polygenic Risk Score (PRS)

• This PRS had a better prediction ability than any of the input 

traits alone (IOP, VCDR, GWAS)
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Main Outcomes

• PRS Prediction

– Individuals in the top PRS decile reach an absolute risk of glaucoma 
10 years earlier than those in the bottom decile (6.34 x higher 
likelihood of having POAG)

– These same individuals in the top PRS decile are at a 15-fold 
increased risk of developing advanced glaucoma 

– PRS predicts glaucoma progression in prospectively monitored, 
early manifest glaucoma cases 

– PRS predicts need for surgical intervention in advanced glaucoma 
cases

– PRS will facilitate a personalized approach for earlier treatment of 
high-risk individuals with less intensive monitoring and treatment 
for lower-risk patients

12
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Implications For Clinical Care

• Currently, gene based diagnostic tests are available for 

congenital and juvenile POAG

–Monogenic or single gene mutation is sufficient to produce the 

disease phenotype

• Commercially available monogenic test

• What about for everyone else?
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Implications For Clinical Care

• For adult-onset, complex-inherited forms of glaucoma, 

polygenic risk scores are being investigated as a potential tool 

for personalized risk stratifications

• Genetic Eye Disease Panel For Optic Nerve Disease and Early 

Manifest Glaucoma (GEDi-O)

– Available via Ocular Genomic Institute @ Massachusetts Eye and Ear

• 22 genes including inherited retinal diseases

• Glaucoma: 97% sensitivity and 100% specificity

14
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Macular Ganglion cell density

• 50% of ganglion cells located in 

central 4.5mm (16º)

• Peak ganglion cell density is 15,000 

cells/mm2 in macula(white region left)

• Area represents only 7.3% of total 

retinal area

• RTVue Ganglion cell complex map 

covers central 6mm area

fovea
Disc
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Retinal Ganglion Cells extend 

through three retinal layers

R N F L

G ang lion  ce ll bod ies

G ang lion  ce ll axons

G ang lion  ce ll laye r

Inner p lex ifo rm  layer

Inner nuc lear layer

O ute r p lex ifo rm  layer

O ute r nuc lear layer

IS  / O S  Junc tion

R P E  Layer

G ang lion  ce ll dendrites

Ganglion cell complex 

(GCC)

GCC is:

• Nerve Fiber Layer – Ganglion cell axons

• Ganglion cell layer – Cell bodies

• Inner-Plexiform Layer - Dendrites
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Dendritic Shrinkage

Normal Ganglion cells (Primate) Glaucoma model Ganglion cells (Primate)

• The first structural change from glaucoma was a shrinkage of the 

ganglion cell dendritic fields

18
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Macular Vulnerability Zone

23 24



12/4/25

5

25 26

• 53 YO WM

• Father with glaucoma

• Pach 531/601 (OD lasik)

• CH 6.8 OD and 9.1 OS

• IOP 21/23 highest

27 28
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Are Optic Nerve Hemorrhages Pathognomic For 

Glaucoma?

38

Optic Disc Hemorrhage

Normally disappears after 2-6 months

39

Optic Disc Hemorrhages

• Optic Disc Hemorrhages in a Population with and without Signs of 
Glaucoma
– Healey PR, Mitchell IP, et al Ophthalmology 1998 (Blue Mountains Eye Study)

• Overall prevalence in either or both eyes 1.4% of general population

– More common in women

– Prevalence increased with age

• Prevalence in individuals with OAG 13.8%

– 8% High Tension

– 25% Low Tension

– 1.5% OHTN

40
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Best Method to Detect ONH Hemorrhages is 

Inspection of Disc Photographs

Budenz Ophthalmology 2006

43 44

Update on Primary Care Management of Glaucoma

• Lasers in Glaucoma

– First line SLT

– Direct SLT

– Low Energy Annual SLT

• Managing Adverse Events with Medications

• Pipeline laser technologies

45

Identifying and managing allergies and sensitivities 

to glaucoma medicaitons

46

Alpha Agonists (Alpha-2 selective)

• This sensitivity has been called many things

– Allergy

– Follicular Conjunctivitis

– Atopic reaction

• ~20 % rate of reaction with .2%

–When on branded .1% it is suspected to be less than 5% rate

–When combined in branded combigan drops to about 10% but still 1 

in 10 will get the allergy, usually 6-12 mos after starting 

47

Brimonidine 

Allergy

48
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Latanoprostene Bunod 

0.024%(LBN)

• First nitric oxide donating compound 

investigated for topical ophthalmic use

• Novel nitric oxide donating prostaglandin 
F2α receptor agonist

• Received FDA approval in 2017

• The data has demonstrated significant IOP 

lowering and a favorable safety profile

• Dual mechanism of action 

Hoy SM. Latanoprostene Bunod Ophthalmic Solution 0.024%: A Review in Open-Angle Glaucoma and Ocular Hypertension [published correction appears in Drugs. 2018;78(8):857].Drugs. 2018;78(7):773-780. Fingeret M, 
Gaddie IB, Bloomenstein M. Latanoprostene bunod ophthalmic solution 0.024%: a new treatment option for open-angle glaucoma and ocular hypertension. Clin Exp Optom. 2019;102(6):541-550. 
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Most Common Ocular Adverse 

Reactions in 

APOLLO and LUNAR*1,2

A d v e r s e  R e a c t io n s
L B N

( n = 8 1 1 )

T IM O L O L  0 .0 5 %

( n = 2 7 1 )

C on junctiva l 

H yperem ia

5 .9 % 1 .1 %

E ye Irr ita tion 4 .6 % 2 .6 %

E ye P a in 3 .6 % 2 .2 %

O cular H yperem ia 2 .0 % 0 .7 %

Instilla tion  

S ite  P a in

2 .0 % 1 .8 %

Less than 1% discontinuation due to ocular adverse reactions
1

 
• Approximately 0.6% of patients discontinued therapy due to ocular adverse reactions

• These included ocular hyperemia, conjunctival irritation, eye irritation, eye pain, conjunctival edema, vision blurred, 
punctate keratitis, and foreign body sensation

*Pooled data from all tested time points in the APOLLO and LUNAR studies: 
  ocular adverse reactions occurring in ≥2% of study eyes

50

Rho Kinase Inhibitors 

Netarsudil ophthalmic 
solution 0.02% 

Rho kinase drug discovery 
program initiated in 2006

Goal to identify an effective 
and well-tolerated ROCK 
inhibitor with a durable IOP 
lowering effect.

Most effective compounds 
were ROCK/NET inhibitors 
(norepinephrine 
transporter)

In addition to trabecular 
outflow, animal and donor 
eye studies showed a 
decrease in aqueous humor 
production and episcleral 
venous pressure

The decrease in EVP is felt to 
be related to NET inhibition.

Moshirfar M, Parker L, Birdsong OC, et al. Use of Rho kinase Inhibitors in Ophthalmology: A Review of the Literature. Med Hypothesis Discov Innov Ophthalmol. 2018;7(3):101-
111.

51 52

Cornea Verticillata
53

• Cornea verticillata (lipid micro-deposits in the corneal epithelial layer)

• Rocklatan (netarsudil .02% + latanoprost .005% FDC)TM : ~5% 

• Rhopressa (netarsudil .02%)TM : ~4%

• ~5-9% reported in Rocket 1 and Rocket 2

• Asymptomatic 

• Only visible via biomicroscopy evaluation

• Benign corneal deposits (phospholipidosis) are a familiar outcome with other 

drugs such as amiodarone

53 54
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Rho Kinase 

”Brimonidine 

effect”
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Outline:  Glaucoma Lasers:  What’s New?

• Background on Ophthalmic Lasers in Glaucoma

– ALT

– SLT

• Evolution of Lasers in Glaucoma

– Initially was for uncontrolled glaucoma, or failed medical therapy

– One time application with ALT

– When SLT became approved, most used it as third or fourth line

• IOP reductions didn’t seem all that great as used late in the line

• Many questioned if SLT worked if a patient was on or had been on a PGA

– Some questioned if it worked after cat sx

• Most trials before 2010 showed mixed results and poor study design

60
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Outline:  Glaucoma Lasers: What’s New

• LIGHT Trial

• COAST Trial

• Direct SLT

61

Gonioscopy view of ALT/SLT

ALT (small dots) à  photocoagulation; SLT (large dots) à  biochemical response 

w/o thermal damage

Karmel, 2002
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Selective Laser Trabeculoplasty

   (SLT)

• 400 um spot size

• 3.0 nsec duration compared to 0.1 msec ALT

• Necrosis-induced phagocytosis of debris at the spot of the 
burn

• No visible tissue response on TM during procedure

• Destroys melanosomes of pigmented TM cells

• Sparing adjacent non-pigmented cells and tissues

63

SLT: Selectively targets pigmented TM cells

64

ALT vs. SLT 

High energy level -> vaporizes tissue 

water à  forms TM crater
SLT: Treated/Untreated TM looks 

similar

Alvarado, 2002

65

SLT General Considerations

• -Energy levels.  Champagne bubbles  . 8  1.0 mj.

• -Target selections.   400 micron. Spot size. Paint 

entire mesh work

• -Placement of lens.  Quicker with assistance less 

bubbles.  GonioVisc/Sol vs Celluvisc

• -Treatment regimen: 360 degrees per session.

66
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Pre-Op

• Basic exam components
– VA, IOP, etc.

• Gonioscopy

– Assess angle structure

– Assess pigmentation

• 1 gt Iopidine or Alphagan

• Pilo 1% if need to pull iris out of angle to better visualize TM 
for treatment

67

SLT Gonio Lenses

68

69 70

Procedure Technique

• Insert gonio lens (cushioning solution)

• Visualize angle

• Establish a system when performing these procedures and 
always do it the same (i.e. start at 6 and rotate clockwise)

• Before rotation lens identify a landmark

71

Procedure Technique

• Recommended initial power setting 

 0.8 – 1.0 mj (won’t need to go more than1.1 or 1.2 – go up in very small 

increments if needed)

• Desired tissue response will be subtle to see – a slight change in the 
surface of the TM is adequate treatment

• A small amount of bubble every few pulses appropriate

• Goal of 100 non overlapping spots over 360 degrees

72
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Procedure Technique

• If patient had PDS – you may want to only treat 180° of one eye initially

• Have seen cases of IOP increase in PDS patients due to excess pigment = 

extra inflammatory response

• Some are treating only 180° then wait for to see what response is 
obtained

• Rule of thumb is more pigment use less energy still applies with SLT

73 74

Post-Op

• Check IOP 30 – 45 minutes after procedure

• If any increase second drop of Iopidine or 

Alphagan

• Pred Acetate qid– 5 days

• RTC one week – some are not having patient 
return at one week

75 76
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Continued SLT Considerations

• Final treatment discussion: 

• What to expect: 

• Long term effectiveness: 

• Multiple use discussion on exit: 

• First line treatment?

• Medication compliance?

• Medication cost?

• Pigmentation decrease energy

• Use of gonioscopy increases SLT skill 

79

Early Clinical Trials SLT

• Latina et al., 1998 Ophthalmol

• 70% response rate

• Avg decrease in IOP= 23.5% or5.8 mmHg

• Works well in previous ALT patients without causing IOP spikes

80

Procedure Billing

• 65855 – SLT/ALT code

• 10 day global period

• National average for reimbursement is approximately $316 per 
eye

• Kentucky allowable is $288.09

81

Introduction

• Glaucoma has an adverse effect on Health Related Quality of 

Life due to3,4

– Progressive loss of field of vision

– Inconvenience of eye drops

– Side effects of eye drops

– Cost of mediations

3.  Medeiros FA et al.  Longitudinal changes in quality of life and rates of progressive visual field loss in glaucoma patients.  
Ophthalmology. 2015;122:293-301

4.  Nordmann JP et al.  Vision related quality of life and topical glaucoma treatment side effects.  Health Qual Life Outcomes.  

2003;1:75.
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Selective Laser Trabeculoplasty versus eye drops for first-line treatment of 

ocular hypertension and glaucoma

• United Kingdom study set in 6 hospitals 

– Recruited patients from 2012-2014

– Observer masked

– Randomized

– Treatment naïve patients/newly diagnosed OAG

• No previous IOP lowering drops, laser or surgery

83

LIGHT Study Design

• 718 patients entered the study (1235 eyes)

• Patients randomized on a 1:1 basis to either:

– SLT (356 patients, 613 eyes)

– Drops (362 patients, 622 eyes)

84
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Entrance Criteria

• For OAG
– MD not worse than -12dB in the better eye

– MD not worse than -15dB in the worse eye

• Visual acuity of 6/36 or better in treated eyes

• NO previous intraocular surgery

– Except uncomplicated phacoemulsification at least 1 year prior to randomization 
into the trial

• Other exclusions:
– Contraindication to SLT

– Unable to use eye drops

– Symptomatic cataract

– Active treatment for some other type of ocular condition

85

Target IOP’s in the LIGHT Study

• Based on Canadian Target IOP workshop

– Disease stratification Mild, Moderate,  or Severe

• Target IOP determined by both a % from a single untreated 

baseline measurement and an absolute threshold

– Either 20 or 30% based on patient’s clinical characteristics

86

Progression or Deterioration of Glaucoma During 

LIGHT Study

• Looking for progression of glaucoma OR conversion of OHT to 

OAG during the study

– Impact on treatment escalations

• Decisions derived from the decision support software

– Primarily based on HVF and HRT data

– Verified by a consultant ophthalmologist for progression

– Decide if it is “likely progression” or “possible progression”

87

Treatment Escalations in the LIGHT Study

• Based on guidelines from multiple international glaucoma and 
eyecare societies including AAO

• Treatment escalated IF:
– There is strong evidence of progression irrespective of IOP level

– IOP above target by more than 4 mmHg at a single visit

– IOP above target by less than 4 mmHg and less strong evidence of 
progression…(possible progression)

• Additional 20% IOP reduction was then the goal if treatment 
escalated

88

SLT Laser Standardization

• Protocol defined settings and endpoints
– 360 degree treatment

– 100 non-overlapping spots

• Approximately 25 per quadrant

– Power could range from 0.3-1.4 mJ

• One re-treatment with SLT was allowed if IOP reduction was 
obtained with the first SLT

– If there was and AE (IOP spike) then repeat was precluded

• After that the next escalation was medical therapy (drops)

89

Topical Medication Algorithm

• Drug classes for 1st, 2nd, and 3d line treatment were 

determined by the NICE guidelines5

• First line-PGA’s

• Second line- Beta Blockers

• Third line- TCAI or Alpha Agonist

• Fixed combinations were allowed

• MMT=Clinician judged max most intensive combination of 
medicines that could be tolerated

5. National Institute of Health and Clinical Excellence.  DoH; 2010.  NICE:  Guidance on Glaucoma:  Diagnosis and management of 
chronic open angle glaucoma and ocular hypertension.

90
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Outcome Measures

• Primary outcome 

– Health-related quality of life (HRQoL) at 3 years

• Assessed by the EQ-5D

• Recently this measure has come under scrutiny as to its ability to find 

differences in HRQoL in a short time frame like this study (3 years)

• Glaucoma is largely asymptomatic even at levels sufficient to make driving 

unsafe

• In this study, baseline HRQoL were above average

• Unlikely that EQ-5D is sufficient tool to see meaningful data

91

Secondary Outcomes

– Cost and Cost effectiveness

– Glaucoma disease specific HRQoL

– Clinical effectiveness of SLT vs. Drops

– Safety of SLT vs. Drops

92

Results

• Overall 509 (95%) of 536 SLT treated eyes were at target IOP @ 

3 years

• Target IOP achieved without medication in 419 (78.2%) of 536 
eyes treated in SLT arm

– 321 eyes (76.6%) required only one SLT session

93

Results

• 499 (93.1%) of the 526 eyes treated medically were at target 

IOP @ 3 years

– 346 (64.6%) were using a single medication

• At 3 years:

– 94.0% of visits were at target IOP for SLT group

– 93.1% of visits were at target IOP for med group

94

Treatment Escalations and Progression of 

Disease During Study
• More treatment escalations occurred in the SLT group (348 eyes) than the 

Medication group (299 eyes)

• Progression

– 36 eyes in the Medication group showed algorithm-confirmed progression
• 3 eyes converted from OHT to OAG

• 33 eyes with OAG progressed

– 23 eyes in the SLT group
• 2 eyes converted from OHT to OAG

• 21 eyes with OAG progressed

• 11 eyes (1.8%) in the Medication group required incisional glaucoma 
surgery

– NO EYES IN SLT GROUP REQUIRED INCISIONAL SURGERY

95

Adverse Events

• SLT Group

– 6 eyes had an IOP rise of 5mm Hg or more on day of treatment

• Only 1 eye required treatment

– 122 eyes (34.4%) had transient discomfort, blurred vision or 

photophobia not requiring treatment

• Medication Group

– 150 eyes had aesthetic side effects or allergic reactions

96
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Cost of Therapy

• Eye drops were approximately double the cost effect of SLT

• Difficult to extrapolate to US market but general financial math 

should apply

• Eventual ophthalmic surgery (trab, tube, cataract etc) over the 

3 years was significantly less in the SLT group compared to the 
Medication group 

97

Primary Outcome Measure

• Primary outcome 
– Health-related quality of life (HRQoL) at 3 years

• Assessed by the EQ-5D

• Small trend towards better HRQoL for SLT group vs. 
Medication group but not statistically significant

• Recently this measure has come under scrutiny as to its ability 
to find differences in HRQoL in a short time frame like this 
study (3 years)

• Glaucoma is largely asymptomatic even at levels sufficient to 
make driving unsafe

• In this study, baseline HRQoL were above average

• Unlikely that EQ-5D is sufficient tool to see meaningful data

98

Secondary Outcome Measures

– Cost and Cost effectiveness

– Clinical effectiveness of SLT vs. Drops

– Safety of SLT vs. Drops

99

Cost and Cost Effectiveness

• SLT as first line resulted in a significant cost savings relative to 

surgery and medication

– Approximately 451 dollars/pounds savings in provider related visit 

costs per patient

– For every patient given SLT in lieu of drops, the cost savings are 

greater than the cost of SLT for 2 additional patients!

– This is also equal to the cost of five additional office visits

100

Clinical effectiveness of SLT vs. 

Drops
• Rate of Disease Progression

– In the Medication group 36 patients (5.8%) had disease progression

– In the SLT group 23 patients (3.8%) had disease progression

• 74% remained drop free at 3 years

101

Clinical effectiveness of SLT vs. Drops

• IOP Control

– SLT first approach provided better IOP control over 3 years with more 

visits at target IOP compared to drops

• Less intense drop treatment than Medication group

• NO glaucoma surgeries required compared to Medication group

– Could be due to adherence with SLT vs. Drops

102



12/4/25

18

Clinical effectiveness of SLT vs. Drops

• IOP Control

– SLT provides better diurnal IOP stability6

• Could be due to continuous effect on TM versus episodic 

administration of medication

– Primary SLT afforded drop free control of IOP for 3 

years in 74.2% of patients

• This is much higher than in previous studies with less 

stringent success criteria

• Prior treatment and more severe disease likely reduce the 

effect of SLT in those patients7

• Likely the reason for such a robust response in treatment 

naïve patients in this study
6. Greenidge KC et al.  Effect of argon laser trabeculoplasty on the glaucomatous diurnal curve.  Ophthalmology.  1983;90:800-

804

7. Nagar M et al.  A randomized, prospective study comparing selective laser trabeculoplasty with latanoprost for the control of 

intraocular pressure in ocular hypertension and open angle glaucoma.  Br J Ophthalmol.  2005:89:1413-1417.

103

Safety of SLT vs. Drops

• This study showed a greater safety profile of SLT than 
previously reported

– No systemic side effects reported

– Only 1 eye had an IOP spike 

• Compared to previously reported rates of 28.8%8

• 2-week IOP checks did not change management for any patient and appears 
to be unnecessary

– Avoidance of this could save more $ to the system

– Lower rate of cataract surgery in SLT arm which supports the existing 

evidence of drops increasing incidence of cataract and surgery9

8. Wong et al.  Systematic review and meta-analysis on the efficacy of selective laser trabeculoplasty in open-angle glaucoma.  
Surv Opthalmol.  2015;60:36-50.

9. Heijl A et al.  Reduction of intraocular pressure and glaucoma progression; results from the Early Manifest Glaucoma Trial.  

Arch Opthalmol.  2002;120:1268-1279

104

Conclusions

• Selective laser trabeculoplasty provides superior IOP stability 

to drops, at a lower cost AND

– 74% or ¾ of patients are successfully controlled without drops for at 

least 3 years after a single treatment

105

LiGHT: SIX-YEAR STUDY UPDATE

• 633 subjects entered 3-year extension study

• At the beginning of 3-year extension (month 37)

– SLT: 313

• 128 received SLT to decrease drop burden, 48 received SLT as 

treatment escalation

–Medication: 320

– QOL scores still non statistically significant

Gazzard G et al. Ophthalmology. 2023;130(2):139-151. 

B
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LiGHT: SIX-YEAR STUDY

% progression

- SLT: 19.6

- Med: 26.8

% glaucoma surgery

- SLT: 2.4%

- Med: 5.8%
Gazzard G et al. Ophthalmology. 2023;130(2):139-151. 

SLT More drop free: 

70% vs. 18%

B
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Primary Outcome -  Quality of Life at 6 years

Secondary Outcome – clinical effectiveness and safety

Conclusions:

 No significant difference in QOL

 26.8% VS 19.6% progressed drops vs SLT

 Trab required in 32 eyes in drops arm compared to 13 eyes in the SLT arm

 69.8% of SLT Drop Free @ 6 Years

108
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What’s New in SLT

• FDA  Approves Belkin's EAGLE DSLT 
December 2023. 

• Direct selective laser trabeculoplasty 
(DSLT)-VOYAGER

• Noncontact SLT, 120 automated 
shots to limbal area

– DSLT vs. SLT (30 subjects)

– 1-year IOP reduction 

• DSLT: 21%

• SLT: 33%

Geffen N et al. Journal of Glaucom a. 2017;26(3):201-207.

 

M
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DSLT Patient 

Experience

M

110

54 YOWM

• History of HTN and Hypercholesterolemia

• History of Lymphoma; Treated and in remission

• Medications:  Rosuvastatin, Losartan

• Ocular History:  Unremarkable

111

54 YOWM

• Presents to a screening where a retinal photograph was taken 

and blood discovered on review; Not a Drance Heme but active 

blood leakage

• Referred immediately for exam

• Baseline IOP Max=43mmHg OU

• Pachymetry 602 OD and 601 OS

• Gonio:  open to CB 360 degrees OU with 3 + patchy pigment

112
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115 116

117 118

Started Treatment

4/20/25

• Latanoprostene (Vyzulta) QD HS OU

• Added OTC off label

– Nitric Oxide orally

– Pyruvate orally

119 120
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Most Recent Treatments 

• Still on Latanoprostene

• Direct SLT OS

• Standard SLT OD
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GLAUrious Trial: SLT vs. DSLT 

M
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GLAUrious Trial: SLT vs. DSLT 

M
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Pipeline Angle Based Laser Technologies

• OCT Guided Femtosecond Laser Trabeculostomy

• Excimer Laser Trabecular MIGS

• Low Energy Annual SLT

135

OCT Guided Femtosecond Laser Trabeculostomy

• Decreases IOP by increasing aqueous outflow

• Non invasive/Clear Corneal incision of probe with the aid of a 

goniolens for angle visualization

• OCT guides the femtosecond into the angle where customized 

channels are created through the trabecular meshwork

• Elios vision

136

Ultra HD gonioscopic & OCT 
imaging identify landmarks with 
micron accuracy

Incision-free femtosecond laser 
creates precise apertures in the 
trabecular meshwork to lower IOP

Repeat treatments can be 
performed as needed to maintain 
results

The first Femtosecond Laser Image Guided High-precision Trabeculotomy (FLIGHT)

A Surgical Procedure Without the Surgery 

137

Femtosecond Laser Image Guided High-precision 

Trabeculotomy (FLIGHT) Procedure
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Elios Laser Trabeculostomy

• ELIOS uses high precision, non-thermal, laser ablation to create 

10 microchannels in the trabecular meshwork to enhance 

physiological outflow into Schlemm’s canal while preserving 
angle anatomy.

139

Elios Laser Trabeculostomy

140

Micropulse Laser Trabeculoplasty

• Delivers energy in repetitive microsecond pulses followed by 

intermittent rest periods

– Reduces buildup of thermal energy and reducing coagulative damage 

to the TM
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Baseline Considerations to Co-Manage with a 

Glaucoma Specialist 

• First you need to figure out what you are comfortable with managing:

– Do you need help making the diagnosis at times, but comfortable managing 
primary therapy?

– Do you need help when primary therapy consists of SLT?

– Do you need help when needing adjunctive therapy (meds or SLT)?

– Are you uncomfortable after 2 bottles of medications?

– Are you uncomfortable when you discover progression of glaucoma?

– Do you need help when referring a patient for cataract surgery who has 
glaucoma?

• For these needs, find a glaucoma oriented OD or MD in your community!

142

Baseline Considerations to Co-Manage with a 

Glaucoma Specialist 

• Do you need help with a Xen stent, Trab/Tube or advanced MIGS?

• Complicated angle closure/plateau iris cases requiring

– Lensectomy

– Goniosynechiaelysis

– Persistent narrow angles after LPI

– Narrow angles after NAG attack despite LPI

• Patients experiencing larger fluctuations in glaucoma that are 
difficult to control

– Example PXE/PG

– Patients who have lost substantial or all vision in one eye from glaucoma

143

Baseline Considerations to Co-Manage with a 

Glaucoma Specialist 

• Absolute no-no’s for sending patients to a glaucoma specialist

– You don’t want to treat or “mess with” glaucoma

– You don’t have the equipment to diagnose or manage glaucoma

– You don’t take medical insurance

144
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What Data Do I Need Before Even Considering 

Referral to a Glaucoma Specialist?

• At least 3 but preferably 5-10 years of Visual Field and OCT RNFL 

testing

– Very few patients present with newly diagnosed glaucoma and need 
glaucoma surgery within 3-5 years

• Tmax in each eye and IOP trends for as long as they are available

– Initial response to PGA/SLT

• Pachymetry readings

• Gonioscopic findings

• Medications tried and their effect on IOP

• Any medication allergies/side effects

145

Common Complications of Glaucoma Surgery for 

the Referring Doctor 

• Hypotony

• Bleb leak

• Hyphema

• Choroidals

• Inflammation of bleb

• Scarring

• Pupil issues

146
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Gepptn Evn CpNTERS

January 6, 2020

Lawrence Tenkman, M.D.
Bennet & Bloom Eye Centers

4010 Dupont Circle, Suite 380

Louisville, KY 40207

PATIENT: Thomas Hanley

DOB: 07126/1945

DOS: 0110612020

LOCATION: Shelbyville Road

Dear Larry

I wanted to give you an update on our mutual patient, Tom Hanley. As you

know, he has a history ofopen angle glaucoma as well as comeal endothelial

dystrophy. It is my understanding he is status post cataract extraction, DMEK,

as well as tube repositioning.

Today, his pressures are 5.0 in the right eye and 13.0 in the left eye. Everything

else looks excellent. We did perform an OCT followup today which showed no

progression. My understanding is he had a visual field at your office recently,

and I would certainly appreciate a copy of that to add into my data.

I have asked to see him back in the early summer for IOP monitoring, and I

know you are seeing hrm sometime in the next fourto six weeks.

Ifyou have any questions regarding his care, please do not hesitate to contact

me

Ian Ben Gaddie, O.D., F.A.A.O

OUR FOCUS IS ON YOU

Srncerely,

M,-
IBG/Idd

D: 0110612020 T: 0110712020

www.gaddieeye.com
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From Bennett & Bloom Eye Centers Main 1 121 12022 07 :5503 PSI

Mrs. Corral Janlsse - 183508 Female (56 Yr- 06-13-l 965 Date ot et 01-21-2022

EYE CENTERS OF
LOUISVILLE PSC, DBA
BENNETT & BLOOM EYE, 
CENTERS
Address: |935 Bluegrass Avenue,

Louisville, KY 40215

Phonoi 502€95-0040 Fax: 502-361-4488

PRINTED BY: AM on 01-21-2022
10;54:,44

VISIT NOTES OOSt fJ1-21-2022

LEESGATE OFFICE
Add.ess : 9200 Leesgate Rd Suib 100

: L.ulsvilb, 1AI 40222

Phone No. : 502-895-0040

Fax : 502-361-4488

PRIMARY CARE PHYSICIAN: APRN Hefner, Abby c
REFERBING PHYSICIAN: OD Gaddie, lan Ben

CHIEF COMPLAI}.IT
A 56 Yr. old iernale patient

PO OS BVLT, XEN rcvisbn.12.n2-Do21- Tenkman

pt states no VA changes. cy'o rcd and ltchlng fids OS.

HISTORY
The Patienl has a history ol Glaucoma OU: LTG? goal12-14 (Low body wt, Raynauds, Anergies lotop CAI/ Rho Kimse inhiblors / brim) OD:

XEN ,2 2-11-2021 (phced 2 b/c tErd lo see lnitial one at lits\, sFU 3nU21, \en scared shut early 2021, BVLDT with Scar rem o\rer XEN

ry2&t21 OS: SLT x 2 (lBG prbr to 6-2020), XEN open conj tenonedonry wlth MMC &tiamcinolo.E around rnargins of stentTl6/2020

Cfenknan), Bleb bak after suture rerpval 7-28-2020, suture rcpair 8/13/20, BVLDT large rip cord no srlall rp cord with XEN scar rcrnoval

12-22.2021 (XEN will regain tunqtiofl as t re s{natr ripco{d) GLAUCOMA LOW TENSION COBNEAL DYSTFOPHY ENDOTHEUAL FUCHS

DRY EYE SYNDROME/TEAR FILM INSUFFICIENCY CATARACT AGE-RELATED COMBINED FORMS

NEURO/PSYCH: AAOX3 ADVANCE DIRECTIVE: NA

PFOBLEM LIST

Patient Problem - Dx Code

CORNEAL DYSTROPHY ENDOTHEUAL FUCHS; Right Eye
(Hr8.511)
DRY EYE SYNDROME/TEAF FILM lNsUFFlclENcY; l"-eft Elre
(HO4.',12"1

GLAUCOMA LOW TENSION; Rlgirt Eye Mil4 L€ft Eye
Mode rate ( H40.1 21 1 , H4O .1 2221

CATARACT AGE-RELATED COMBINED FORMS; Left Eye,
Both Eyes (H25.812, H25.813)

Dale

11-20-2020

07-13-2020

06-08-2020

06-08-2020

Status

Active

Active

Ac-tive

Ac-tive

SNOMED CT

ALLERGIES:
TyPe

Drug

Name

Buspirone

Date Started

06-04-2020

Status

Acttve

SNOMED CTReactions / Comments

Caused Symptoms
Alieviate Anxiety, D

Trying To
epression

MEDICATION LIST
Name Eye ory

Page 1/6

Oosage Sig Compliant Date Started Status BxNorm

15024345920 Page 1 of 6

MRS. CORRAL, JANISSE -183508
Femab (56 Yr.) 06-13-'1965

tanguage : Er€lish

Race : Whlte

Ethnicity : Not Hlspanic or l,.atino

Ad&ess :2412ComishWay

Lagrange, KY 4003 t

PhorE No. : 502-386-5684

159 160

161 162



12/4/25

28

163 164

165

Additional Considerations When Co-Managing 

Glaucoma with a Glaucoma Specialist

• When you are watching IOP after surgery or other 

intervention, let the specialist know what the IOPs have been 

running; possibly after each visit or every 6 months

• Forward copies of VF and OCT RNFL as appropriate if further 

surgery is being contemplated
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