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Vision Expo Has Gone Green!

We have eliminated all paper session evaluation forms.  Please be sure to 
complete your electronic session evaluations online when you login to 
request your CE Letter for each course you attended!  Your feedback is 
important to us as our Education Planning Committee considers content 
and speakers for future meetings to provide you with the best education 
possible.

On behalf of Vision Expo, we sincerely 
thank you for being with us this year.
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Glaucoma Gauntlet:  Managing 
Cases from Diagnosis to Treatment

Justin Schweitzer, OD, FAAO 
Vance Thompson Vision, Sioux Falls, South Dakota

Optometric Externship Director
Associate Director Residency Program
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PollEverywhere

• Open the internet browser on your phone
• Scan QR Code
• Type in:

pollev.com/vision

• Text to 22333
  vision
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Financial Disclosure – Justin Schweitzer, OD, FAAO

• Aerie – C/L
• Alcon – C/L
• Allergan – C/L
• Bausch + Lomb – C/L
• Ocular Therapeutix - C
• EyePoint – C
• Sight Sciences – C/L
• Dompe – C/L
• Zeiss – C/L
• Visus - C
• Science Based Health – C
• Kala – C
• RVL – C
• Tarsus – C/L

• Sun – C/L
• Equinox - I
• Reichert - C
• J&J – C/L
• Glaukos – C/L
• Horizon – C
• Quidel – C
• MediPrint – C
• LKC – C/L
• Avellino – C
• Novartis – C
• Iveric bio – C
• Occuphire - C
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Case 1
• 71-year-old African-

American male – irritated 
eyes.
• Medical History:  HTN
• Family History:  HTN, DM
• BCVA:  20/20 +1 OU
• TMAX:  29 mm Hg OD; 28 

mm Hg OS
• Ocular Meds:
Latanoprost qd OU, fixed 
combo agent bid OU

• IOP:  20 mm Hg OD;  19 mm Hg OS
•C/D:  0.75/0.75 OD  0.65/0.65 OS
•Pachymetry:  510 OD;  514 OS
•Corneal hysteresis:  8 OD  8.9 OS
•Gonioscopy:  Open to CB OU w/ trace 

pigment in TM
•SLE:  PCIOL OU and See image
•VF’s – See next slide
•OCT’s – See next slide
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OCT’s 
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Visual Field’s 
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OCT

Pay attention to TSNIT curve.

Pay attention to the actual numbers 
in the segmentation plot

Pay attention to the numbers between 
eyes in the segmentation plot

Beware of the artifact!

21

• Mwanza JC et al Ability of cirrus HD-OCT optic nerve head parameters to discriminate normal from glaucomatous eyes. Ophthalmology 2011
• Kim KE, Long-term reproducibility of macular ganglion cell analysis in clinically stable glaucoma patients. Invest Ophthalmol Vis Sci. 2015

What Change Matters?

Average RNFL = ~ 4 microns

Superior/Inferior RNFL = ~ 7 microns

Macular GCL-IPL = ~ 4 microns
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Case Conclusion

• Performed bimatoprost SR + SLT OU – gave patient “drop holiday”

• IOP 17 OD; 16 OS @ 6 weeks – eyes feel so much better

• Monitoring the patient every 4 months initially

• Recent visit – stable VFT, OCT, and IOP (schedule q 6 mos)

27
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Impact of Multiple Glaucoma Medications 
on Dry Eye Disease 

Number of Drops Incidence of DED among 
61 glaucoma patients1

Incidence of DED among 19,665 
glaucoma patients2

1 11% 51%

2 39% 55%

3+ 40% 60%

O SDI©=O cular surface disease index©

1. Fechtner RD et al. Cornea. 2010;29:618-621. 2. Erb C et al. Graefes Arch C lin Exp O phthalm ol. 2008;246:1593-1601. 3. Leung EW  et al. J G laucom a. 2008;17:350-355. 

Slide Courtesy of Paul Singh MD
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No.%
Effect on lids/meibomian glands

Study on glaucoma patients 18mo stable treatment with different medications.
Reduced number of meibomian glands 
Reduced numbers of acinae and increased dysfunction in patients 
Patients on multiple medications with preservatives = increased dysfunction and reduced number 
of acinae

Effects on Meibomian Glands

Agnifili L, et al.  Br J 
Ophthalmol 2013.

29

30

Treatment Challenges
Eyes On Dry Eye 2021

• Denis, Philippe, et al Medical outcomes of glaucoma therapy from a nationwide representative survey
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Preservative-Free Solutions

PF-Latanoprost

Phase 3 (US) Trial
(n=325)

Phase 3 (Europe) Trial
(n=353)

PF-Latanoprost Xalatan PF-Latanoprost Xalatan

Mean baseline IOP ± SD(mmHg) 18.8 ± 2.9 19.2 ± 3.1 24.1 ± 1.8 24.0 ± 1.7

Mean IOP reduction from 
baseline (mmHg)  (range)

2.7
(2.2 - 3.0)

3.4
(2.9 - 3.8)

8.6
(8.3 - 8.8)

8.9 
(8.8 - 9.0)

31
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BAK-Free Latanoprost Preservative-Free

● Following instillation, micelles 
     mix with the tear film
● As the micelles migrate toward the 
     ocular surface, they break apart, releasing     
     latanoprost 

32

Primary Outcome -  Quality of Life at 6 years
Secondary Outome – 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

33
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Newly diagnosed POAG treated with: 
1. ALT 360 x 1
2. Standard SLT 360 as needed
3. Low-energy SLT 360 repeated annually

Low-Energy SLT Repeated Annually:  Rationale for the COAST Trial
Tony Realini, MD, MPH, Gus Gazzard, MD, Mark Latina, MD, Michael Kass, MD

10-year Results
Medication Free Rates
1. ALT – 22.6%
2. Standard SLT -25.0%
3. Low-energy SLT – 58.3%

10-year Results
Median Times to Treatment
1. ALT – 2.8 years
2. Standard SLT -3.2 years
3. Low-energy SLT – 6.2 years

34

• 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/II/III Studies 

Glaucoma Drug Delivery

Bimatoprost SR (Allergan)
(10-microgram bimatoprost sustained-release implant)

35
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24 Month Phase I/II Clinical Trial

bimatoprost pellet
(6, 10, 15, or 20 micrograms)

topical bimatoprost 0.03%

24 months – IOP reduction 
  7.5, 7.3, 7.3, 8.9 mm Hg
         

24 months – IOP reduction 
            of 8.2 mm Hg

No Rescue or Retreatment
       68% - 6 mos. 
       40% - 12 mos. 
       28% - 24 mos.Craven ER, Walters T, Christie WC, Day DG, et al.  

24-Month Phase I/II Clinical Trial of Bimatoprost 
Sustained-Release Implant (Bimatoprost SR) in 
Glaucoma Patients.  Drugs.  2020 Feb;80(2):  167-179.
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32 year old male
CC:  LASIK eval
ROS: “blurred vision and halo 
after working out”

IOP:  45 OD; 41 OS

ONH Eval:  0.40 v OU

BCVA:  20/20 OD
             20/20 OS
MRx: -3.25 Sph OU

Pachymetry:  550 OD
                 550 OS

No Meds

Case 2

38
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Slit Lamp Exam

41
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PRE LPI POST LPI

47

2 step treatment in PDS with OHTN

• Step 1: Reduce incidence of irido-zonular contact (LPI)
• Step 2: Open up trabecular meshwork (SLT)

• Topical therapy as needed to control IOP and prevent glaucoma

48
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Case Conclusion

• S/P laser peripheral iridotomy and SLT OU

• IOP 18 OD; 16 OS 

• Stop topical medications

• Return for LASIK eval 
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Pigment Dispersion Syndrome/PD-Glaucoma
Mechanism of Disease

Abnormal Irido-zonular/Irido-lens contact
Iris pigment deposited on Cornea, Lens, AC 
angle
Concave Iris approach

 -Fluid from PC to AC causing higher IOP in AC 
than PC (Ball-Valve Mechanism)
-Pressure gradient causes the iris to bow concave 
with higher iridolenticular contact in some 
people= Reverse pupillary block
-Blinking, accommodation, exercise may 
promote

Elevation in IOP and IOP spikes secondary 
to pigment occlusion of physiologic 
outflow. 

Corneal Pigmentation

Transillumination 
Defects

Heavy TM 
pigmentation

50

Estimated prevalence of 
PDS is 2.45% in the US

Disease less severe as 
patient ages and pigment 
release slows 
 Mechanism:  Crystalline lens thickens 

causing an adjustment of zonular-iris 
contact

Lahola-Chomiak AA, Walter MA. Molecular Genetics of 
Pigment Dispersion Syndrome and Pigmentary Glaucoma: 
New Insights into Mechanisms. J Ophthalmol. 
2018;2018:5926906.
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The Retina and PDS

Lattice Degeneration – 22-33%
Retinal Detachment – 12%

1.  Weseley P., Liebmann J., Walsh J. B., Ritch R. Lattice degeneration of the retina and the pigment dispersion syndrome. American Journal of Ophthalmology. 1992;114(5):539–543. 
doi: 10.1016/S0002-9394(14)74480-0.
2.  Scuderi G., Papale A., Nucci C., Cerulli L. Retinal involvement in pigment dispersion syndrome. International Ophthalmology. 1995;19(6):375–378. doi: 10.1007/BF00130858.
3.  Scheie H. G., Cameron J. D. Pigment dispersion syndrome: a clinical study. The British Journal of Ophthalmology. 1981;65(4):264–269. doi: 10.1136/bjo.65.4.264.
4.  Sampaolesi R. Retinal detachment and pigment dispersion syndrome. Klinische Monatsblätter für Augenheilkunde. 1995;206(01):29–32. doi: 10.1055/s-2008-1035401.

55

Risk of PDS becoming PDG

56

      Patient JT - 59 year old female 
      presents with recent blurred 
      vision in OD > OS that seems 
      to fluctuate and started 

       2-3 months ago, but 
       worsening. 

       BCVA:  20/30 OD, 20/20-2 OS
       BAT:  20/100 OD, 20/100 OS
       Med:  Latanoprost qd OU
       

       IOPS 48 OD, 19 OS
       Pachy:  OD:  545,  OS 545
       CH:  OD:  9.0, OS:  9.0

SLE:  trace – 1 NS Cataracts OU
Trace K edema OD
Gonioscopy – OD and OS = No structures
No synechiae noted 360 degrees

Case 3
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Diagnosis

Current state - Acute Primary 
Angle Closure Glaucoma OD
(likely chronic)
 

65

Diagnosis

Current state - Acute Primary 
Angle Closure Glaucoma OD
(likely chronic)
 

Chronic Primary
Angle Closure 
Glaucoma OS
 

70

Desmond T, Tran V, Maharaj M, Carnt N, White A. Diagnostic accuracy of AS-OCT vs gonioscopy for detecting angle closure: a 
systematic review and meta-analysis. Graefes Arch Clin Exp Ophthalmol. 2022 Jan;260(1):1-23. doi: 10.1007/s00417-021-05271-4. 
Epub 2021 Jul 5. Erratum in: Graefes Arch Clin Exp Ophthalmol. 2021 Sep 28;: PMID: 34223989; PMCID: PMC8255337.

• It is currently unclear how AS-OCT fits into clinical practice for detecting angle closure.
• AS-OCT is sensitive for detecting angle closure.
• AS-OCT may be a good screening tool for angle closure.
• AS-OCT has a high rate of false positives when measured against gonioscopy. 
• AS-OCT in not yet able to replace gonioscopy.
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889 subjects (Treated eye=LPI   Untreated eye = control) – followed for 6 years

Criteria considered as not preventative
 1.  IOP > or equal to 24 (measured twice)
 2.  PAS covering 1 or greater clock hours
 3.  Acute Angle Closure 

Criteria for Primary Angle Closure Suspect
 1.  No PAS present in any quadrant
 2.  No visible TM 6 clock hours or greater
  

4.19/1,000 – LPI arm
7.97/1000 – control arm
47% reduction

75
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30% reduction in IOP and 53% decrease in number of medications

ACUTE ACG – 71% IOP reduction and almost no need for post-phaco medications

• Randomized trial: PAC and PACG patients > 50 yo without cataract
• Clear Lens Extraction 
• LPI with topical meds

77
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Our Goal for JT
Attempt to get IOP in the low 30s or less OD
 Oral Diamox 2 x 250 mg in office
 Rotate topical meds every 5 minutes
  
Send patient home with topical meds and oral Diamox 
until LPI performed or cataract surgery
 

78

Ocular History
• POHX: Cataract extraction OU 2014, YAG capsulotomy OU 2014

• FHX: Mother – glaucoma, age-related macular degeneration
• Previous Treatment Regimen:   None

• Current Treatment Regimen:  None
• IOP max

• OD: 17 mm Hg
• OS: 17 mm Hg

65-year-old, Caucasian female referred for a second opinion for 
possible glaucoma.  She states she has never had high 
eye pressures and doesn’t understand how she could have glaucoma. 

Case #4

Medical History
• PMHX: Hyperlipidemia 

• All Medications:  Fluoxetine, Atorvastatin 
• Allergies: Penicillin

• Blood Pressure:  118/75

79

Ocular Exam

• Uncorrected visual acuity (UCVA):  20/20 OD, 20/20 OS  
• External exam:  Normal appearance, symmetrical  
• Pupil exam:  Equal, round, reactive to light and (-) APD 
• Slit-lamp exam 

• Lids/Lashes:  Clear, no debris, no signs of MGD OU
• Conjunctiva:  Clear, no injection OU
• Cornea:  Clear, no corneal staining OU, no pigment present OU
• Anterior Chamber:  Clear, no cells, no flare OU
• Iris:  Clear, no exfoliative material present, no transillumination defects OU
• Lens:  Well centered posterior chamber intraocular lens, open posterior 

capsule OU
• Goldmann Applanation Tonometry:  16 mm Hg OD, 17 mm Hg OS
• Central corneal thickness (CCT):  499 OD, 504 OS
• Gonioscopy:  Open to CB in all quadrants, no pigment in the TM, and 

normal iris approach
• Corneal Hysteresis:  9.4 mm Hg OD, 9.3 mm Hg OS

80



2/20/24

17

OS
Cup-to-Disc:  0.50/0.50, Flat, Distinct 
AV Ratio:  Normal, no tortuosity
Macula: Flat
No PPA
No disc hemorrhage 

OD
Cup-to-Disc:  0.70/0.70, Deep cup, Distinct
AV Ratio:  Normal, no tortuosity
Macula: Flat
No PPA
No disc hemorrhage 

81
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Assessment
Diagnosis
Moderate Normal Tension Glaucoma OD  
Pre-perimetric Normal Tension Glaucoma OS

Other diagnoses:  SPO Cataract Extraction OU, SPO YAG Capsulotomy OU

84

Initial Follow-up and Plan
Follow-up at 1 month
latanoprostene bunod 0.024% was well tolerated, easy 
to instill, and patient states compliance with 
medication. 
Follow-up ocular exam:  Vision and SLE stable from last 
examination 1 month ago.
Tonometry:

OD: 12 mmHg
OS: 12 mmHg

91

Normal tension glaucoma (NTG) is an optic neuropathy associated with glaucomatous 
optic nerve head damage, progressive retinal nerve fiber layer thinning, characteristic 
visual field defects, open anterior chamber angles on gonioscopy and maximum 
intraocular pressure (IOP) below 21 mmHg.

92
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1 .  T he advanced  g laucom a in terven tion  study  (A G IS ): A m  J O phtha lm ol. 2000 ;130 :429–440 .
2 .  L ich ter P R , e t a l. In terim  clin ical ou tcom es in  the co llaborative in itia l g laucom a treatm en t s tudy  com paring  in itia l treatm en t random ized  to  m ed ications o r su rgery . O phtha lm ology. 2001 ;108 :1943–1953 . 
3 .  T he effectiveness o f in traocu lar p ressu re reduction  in  the treatm en t o f no rm al-tension  g laucom a. C o llaborative N orm al-T ension  G laucom a S tudy  G roup . A m  J O phtha lm ol. 1998 ;126 :498–505 .
4 .  H eijl A , e t a l.   E arly  M anifest G laucom a T rial G roup . R eduction  o f in traocu lar p ressu re  and  g laucom a p rogression : R esu lts  from  the  early  m an ifest g laucom a tria l. A rch  O phtha lm ol. 2002 ;120 :1268–1279

Normal Tension Glaucoma –Landmark Studies

Only 50% of treated eyes achieve a 30% IOP lowering
34% of treated NTG patients show progression
9.9% of NTG patients go blind in 1 eye
1.5% of NTG patients go blind in both eyes

Lowering IOP 20-30% slows progression significantly
A 20-30% reduction of IOP confers a 93-96% chance of stability
Achieving an IOP of 10-11mmHG confers a 90% chance of stability
Achieving a 20% reduction results in 1.4-fold reduction in Progression
Achieving a 40% reduction results in a 5.7-fold reduction in Progression

93

• Increased IOP
• Nocturnal and Diurnal IOP Rise
• Female
• Myopia

• Age
• Hypotension
• Low ocular perfusion pressure
• Not Being Overweight

• Migraines/Raynaud’s Phenomenon
• Sleep Apnea
• Thin Cornea or Low Corneal Hysteresis

• Decreased CSF Pressure

94

Degree of Nocturnal BP “Dip” in NTG patients & 
Glaucoma Progression

Kwon, J., Lee, J., Choi, J., Jeong, D., & Kook, M. S. (2017). Association between 
nocturnal blood pressure dips and optic disc hemorrhage in patients with normal-
tension glaucoma. American journal of ophthalmology, 176, 87-101.
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CSF/ICP pressure

12.7

16

11.8

12.9

9.1

11.7

8.7
9.5

BERDAHL REN

OHT C ontro l POAG NTG
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What Works When Our Patients 
Our Most Vulnerable To 

Glaucoma?

97

Seibold, et al. AJO 2014

Prospective, open-label, clinical trial

40 Subjects with OAG or OHTN
Three 24-hour visits completed

• 1. Baseline (off all meds)
• 2. After 4 weeks of travoprost
• 3. After 3 missed doses

IOP lowering effect:
Daytime: Yes
Nighttime: Yes

Prostaglandin  Analogue

98
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Latanoprostene Bunod

Liu JH, et al. AJO 2016 

25 patients with OHTN or OAG
Randomized crossover study

Timolol 0.5% BID
Latanoprostene bunod q HS

IOP lowering effect:
Daytime: Yes
Nighttime: Yes

JUPITER STUDY

99

Beta Blockers

Liu JH, et al. AJO 2004 

18 patients with OHTN or OAG
Randomized crossover study
Timolol 0.5% XE q am
Latanoprost q HS

Seibold, et al. JOPT 2017

60 patients with OHTN or OAG
Randomized to timolol maleate 0.5% bid
24 hour IOP measurements

IOP lowering effect:
Daytime: Yes
Nighttime: No

100

Alpha Adrenergic Agonist

Liu JH, et al. Ophthalmology 2010 

15 patients with OHTN or OAG
Prospective study
Brimonidine 0.1% TID x 4 weeks

Quaranta, et al. IOVS 2006

IOP lowering effect:
Daytime: Yes
Nighttime: No

101
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ROCK Inhibitors

Peace H.J., et al. Ophthalmology and Therapy 2021 

IOP lowering effect:
Daytime: Yes
Nighttime: Yes

12 patients with OHTN or OAG
Randomized, double –masked, vehicle-controlled
 2:1 netarsudil vs vehicle

102

Ciliary processes

Episcleral veins

Trabecular 
meshwork

Uveoscleral outflow

Schlemm’s canal

Cornea

Lens

MOAs  

      trabecular outflow
      episcleral venous pressure
 
 

Prostaglandin analogs
Alpha agonists

Beta blockers 
Alpha agonists
CAIs

ROCK 
inhibitors

PUB-0121

netarsudil 0.02%
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CASE #5 History of Present Illness: Ocular

Ocular History
Diagnosed with POAG – 2012-2014
OD – latanoprostene bunod 0.024% qd, brimonidine tartrate/timolol 
maleate 0.2%/0.5% bid, brinzolamide bid
OS – history of tube shunt, no current medications
Cataract extraction:  2009 OU 
Family History:  POAG - Father

84-year-old, Caucasian female

104
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History of Present Illness: Medical

Medical History
Systemic Medications:  Amitriptyline HCL, Alprazolam 0.25 mg, 
Carbamazepine 200 mg

Allergies:  Codeine, Ultram

Social History:  Unremarkable

105

Ocular Exam:

VAcc:  OD – 20/20  OS – 20/40

Tmax IOP:  OD – 24 mmHg  OS – 28 mm Hg

SLEX:  Tube shunt OS, otherwise unremarkable

ONH:  OD – 0.80/0.80   OS – 0.95/0.95  

106

Ocular Exam:

Pachymetry:  510 OU

Gonioscopy:  Open to CB

IOP History:
OD – consistently 10-12 mm HG (on medications)
OS – consistently – 10-11 mm HG (tube shunt)

  

107



2/20/24

24

Testing:

Stable for years
with tube shunt
controlling IOP

108

Testing:

109

Testing:
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Additional Testing:

IOP monitoring – at home device

114

Case Summary:

Subconjunctival Stent

115

Case #6
Patient GM- Demographics & Entrance Testing

• New Glaucoma eval – patient had previous CEX

• GAT

• Meds: Artificial tears, PGA qd OU, fixed combo bid OU

• PACH

• C/D

17,  Tmax 26

550
560

0.75v
0.80v

• Gonio: open to CB OU, mild pigment

18,  Tmax 25
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OCT 
Progression 

July 2021

July 2022

July 2023

117

PSD 4.96

PSD 5.51

PSD 6.82

July 2021

July 2022

July 2023
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Case Summary:

IOP @ 3 months:  15 mm Hg OD;  14 mm Hg OS
No medications

122
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Thank You!

Justin.Schweitzer@vancethompsonvision.com
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