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CASE FILES: THE GLAUCOMA CHRONICLES
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56 YEAR OLD AFRICAN AMERICAN FEMALE

¡ 56 year old African American female referred for evaluation due to suspicion of glaucoma 
secondary to optic disc appearance

¡ No family history of glaucoma

¡ No systemic diagnoses; no systemic medications
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Disc area 
>2.50mm2 = 

megalopapillae

7 8

IOP & CCT
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When diagnosing glaucoma, take IOP out of the equation
When managing glaucoma, bring IOP back in

Ideally, 3 IOP readings prior to making or changing a treatment
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BUT—THE PRESSURE IS LOW

¡ But, the cornea is thin.

¡ Central corneal thickness impacts applanation tonometry measurement

¡ Can lead to misdiagnosis or treatment changes

¡ Thin corneas are a risk factor for development of glaucoma in patients with ocular 
hypertension (OHTS)
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CENTRAL CORNEAL THICKNESS

¡ Persons with thin CCT had a significantly 
higher prevalence of OAG than did those 
with normal or thick CCTs at all levels 
of IOP

¡ CCT is an important risk factor for 
the prevalence of glaucoma

¡ Los Angeles Latino Eye Study Group

Los Angeles Latino Eye 
Study, n = 5970
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Do not adjust IOP based on CCT measurements

Pachymetry measurement and conversion models may themselves be 
error sources

It’s not that simple
No validated algorithm to correct IOP based on CCT

No proven association of CCT and any other structural abnormality
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ELEVATED INTRAOCULAR PRESSURE
¡ This is the most significant risk factor overall
¡ IOP which is statistically abnormal is not 

necessary physiologically abnormal for an 
individual eye

¡ Conversely, IOP that is statistically normal is 
not necessarily physiologically normal for an 
individual eye

¡ There is no clinically useful level of IOP 
to differentiate all normal from all 
people with glaucoma

African American subjects, n = 4674 (closed 
circles; Caucasian subjects, n = 5700 (open 
circles)

Intraocular Pressure
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Ultrasound vs. Optical Pachymetry?
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WHO NEEDS IMAGING?

¡ “Nothing notches a nerve like glaucoma”

¡ Disc hemorrhage, vertical cup elongation

Richard Mills MD, 
MPH
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62 YEAR OLD FEMALE

¡ POAG OU; history of bilateral trabeculectomy with MMC

¡ Clinical failure OS

¡ Latanoprostene bunod 0.024% QHS OS, netarsudil 0.02% QHS OS, 
dorzolamide-timolol BID OS

¡ Seropositive rheumatoid arthritis (200mg hydroxychloroquine BID x 4 years); 
Enbrel weekly

¡ BCVA 20/25 OS and OS

¡ IOP 5mmHg OD, 11mmHg OS (CCT 479um OD 467um OS)

¡ SPEED score 21
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Glaucoma Symptom Scale (1998)
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Ocular surface disease is common

Around 60% of glaucoma patients are 
reported to have ocular surface disease…

Really…that’s it?

It matters, but does not impact target IOP
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OCULAR SURFACE DISEASE AND GLAUCOMA

¡ Manage the ocular surface early

¡ If patients are asymptomatic when clinical signs are apparent prior to 
initiation of therapy-expect symptoms to develop with therapy

¡ Long-term impact of benzalkonium chloride

¡ Decreased density of goblet cells 

¡ Related to concentration of BAK
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ADDITIONAL OPTIONS

¡ Medication options

¡ Non-BAK formulations

¡ Travoprost 0.004% (Travatan Z) sofZia-teal colored cap

¡ Latanoprost 0.005% ophthalmic emulsion (Xelpros) potassium sorbate

¡ Preservative-free formulations
¡ Tafluprost 0.0015% (Zioptan)-prostaglandin analog

¡ Dorzolamide-timolol (Cosopt PF)
¡ Timolol 0.25% and 0.5% (Timoptic in Ocudose)

¡ Latanoprost 0.005% (Iyuzeh)
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How can I monitor 
effectively for 
hydroxychloroquine 
toxicity?!
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64 year old female

-8.50-1.25 x 140
20/20-2

-11.50-1.50x180
20/20-3
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OD
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Primarily mechanical

Axial elongationà stretching 
and thinning of the lamina

Disc tilt and oblique insertionà 
laminar strain

Overdiagnosis of glaucoma?
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67 YEAR OLD FEMALE

¡ History of primary open angle glaucoma of the left eye in 2022

¡ Presented taking latanoprost 0.005% QHS OU

¡ IOP in office 16mmHg OD 17mmHg

¡ CCT 554 µm OD 560 µm OS

¡ Is this good?
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Is this good?!

Peak untreated IOP 18mmHg OD and 18mmHg

Treated IOP 16mmHg and 17mmHg OS

Blood pressure: 115/80mmHg on treatment

History of TIA 2011, stroke 2010
Bilateral hip replacement: 2016 & 2017
Fibromyalgia 2018
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Now what?

Adherence?

Discontinue treatment

IOP 1 month later:  16mmHg OD 15mmHg OS
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Evaluation of data gathered on that day—
and most importantly, compared to 
previous data for change over time
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2017
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Retinal ischemia
 Diabetes mellitus, 
 hypertension, systemic 

lupus erythematosus
     
Nonarteritic ischemic optic 
neuropathy

Optic disc drusen
…

What else can cause RNFL defect?
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63 YEAR OLD WHITE MALE

¡ History of “narrow angles” and bilateral LPI
¡ 25 years ago (1999)-at the age of 38

¡ Latanoprost QHS OU (teal cap)
¡ Reported peak untreated IOP high 20s

¡ Systemic hypertension and anxiety

¡ Lisinopril
¡ Clonazepam

¡ No events of significant blurred vision, haloes around lights, significant 
nausea, or headache
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63 YEAR OLD WHITE MALE

¡ BCVA 20/20 OD and OS
¡ +2.00D OD and OS

¡ Patent LPI 1:00 OD and OS
¡ What does LPI do?!

¡ Reverse or prevent pupil block
¡ Moderately deep central anterior chamber

¡ Anterior trabecular meshwork 360 degrees OD; 270 degrees OS with no structures 
temporal
¡ Convex iris approach; no PAS, AR, NVA
¡ 1+ pigment with compression
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No inadvertent compression

May be performed in complete darkness

Most valuable to determine if the angle is 
open or closed

OCT Evaluation of the Anterior Chamber
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Does this patient need to be on treatment?
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TERMINOLOGY

¡ 1) Primary angle closure suspect

¡ 2) Primary angle closure

¡ 3) Primary angle closure glaucoma

¡ 4) Acute angle closure crisis

Either open or closed
There is no such thing as “narrow angle glaucoma”
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PRIMARY ANGLE CLOSURE SUSPECT

¡ Discontinue latanoprost: 18mmHg OD/17mmHg OS at follow up

¡ Advocate for early cataract surgery

¡ Does this patient meet EAGLE inclusion criteria?

63



11

EAGLE STUDY

¡ Removal of clear lenses in eyes with PACG with IOP > 21 mmHg or eyes with PAC (without 
glaucoma) and IOP >30mmHg vs. LPI (and medications); greater than 50 years of age
¡ Clear lens extraction patients had greater IOP control and improved quality of life

¡ Patients who underwent lens extraction had fewer IOP lowering medications

¡ Only 1 needed trabeculectomy after phaco whereas 24 patients in the LPI group needed trabeculectomy

¡ Cost-effective at 3 years; savings by 10 years

¡ Fewer procedures, fewer office visits

¡ Clear lens extraction can be considered
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“There are uncommon situations when lens 
extraction becomes medically necessary for anatomic 
reasons rather than optical reasons”

“These include induced angle closure (e.g. 
microspherophakia)"
 

65

ZAP STUDY

¡ Zhongshan Angle Closure Prevention (ZAP) trial

¡ Purpose:  to determine if laser iridotomy is superior to observation in primary angle closure 
suspects in China over a 6 year period 

¡ PACS = 6 or more clock hours where posterior trabecular meshwork was not visible

¡ Without elevated IOP, disc change, or peripheral anterior synechiae

¡ Endpoint: elevated IOP--used dark-room prone provocative testing (compared pre-test IOP to IOP 
measured after 15 minutes in a dark room in prone position), PAC, acute angle closure

¡ Outcome: 889 eyes treated. 50% reduction in risk for development of primary angle closure over 6 
years, but only 4% of untreated eyes progressed to primary angle closure

¡ Acute angle closure: 5 patients untreated, 1 treated (3 control eyes and one LPI eye were after 
dilation)

¡ Authors determined that laser peripheral iridotomy was not justified in smaller populations
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Endpoint: PAC, PAS, 
IOP>24mmHg or 
AAC
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EMERGENCY VISIT

¡ IOP determined to be 30mmHg OD and 32mmHg OS at a 
comprehensive eye examination

¡ What is the mechanism for elevated intraocular pressure?
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What about the clonazepam?
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Now what?

1.Lower the pressure
  Is this an acute emergency?
  Medical therapy is NOT disease-modifying

2. Arrange for cataract surgery?
  How soon?
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57 year old female

Peak untreated IOP 21mmHg OD 26mmHg 
OS

Transferred care for 5 years; returned taking 
latanoprost QHS OU…misses about 2 night 
per week due to irritation

“Do I have glaucoma?”
“Do I need to keep taking these eyedrops?”
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O keke CO , Q uigley HA, Jam pel HD, Ying GS, Plyler RJ, Jiang Y, Friedm an DS. Adherence w ith topical glaucom a m edication m onitored electronically the Travatan Dosing Aid study. O phthalm ology. 2009 Feb;116(2):191-9.

Adherence during known monitoring
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Sustained delivery options
Bimatoprost implant 10mcg Equivalent to about 2-3 drops of bimatoprost 0.01%
Drug release complete in 3-4 months

197 eyes, 94.9% pseudophakic, 41.6% prior SLT, mean age 80.4
Effect approximately 1 year; reduction in medication use
16.9% underwent SLT within first 12 months

Teymoorian S, Craven ER, Nguyen L, W erts E. Real-W orld Study of the Effectiveness and Safety of Intracameral Bimatoprost Implant in a C linical Setting in the United States. C lin O phthalmol. 2024 Jan 19;18:187-199. Berdahl JP, 

Sarkisian SR Jr, Ang RE, Doan LV, Kothe AC , Usner DW , Katz LJ, Navratil T; Travoprost Intraocular Implant Study Group. Efficacy and Safety of the Travoprost Intraocular Implant in Reducing Topical IO P-Lowering Medication 
Burden in Patients w ith O pen-Angle G laucoma or O cular Hypertension. Drugs. 2024 Jan;84(1):83-97.

Travoprost titanium implant
FDA approved December 14, 2023
Not refillable

36 month data: 70% (fast-release) and 68% (slow-
release) fewer or same medications as baseline

Mean IOP reduction: 8.3mmHg (fast-release) and 
8.5mmHg (slow-release)
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“Do I really need to use these eyedrops?

In office: 16mmHg OD and 17mmHg OS
CCT 555μm OD 562 μm OS

Medication holiday

IOP 21mmHg OD and 22mmHg OS
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2026
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2019
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57 year old female

Primary open angle glaucoma, left eye

Treatment options?

Primary SLT? Latanoprost 0.005% (BAK-
preserved, preservative-free)
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No game-changing data; But did provide 
good quality evidence for what was already 
known

SLT: at target 93% of visits, 91.3% in the medication group (3 years)
What happens if one eye is drop-free, but the other isn’t?
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No difference in health-related quality of life scores: mobility, self-care, 
usual activities, pain or discomfort.

Minimal difference in Glaucoma Symptom Scale-did not translate to 
difference in HRQoL
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26% of med-first eyes were fast-progressors vs. 15% in SLT-first
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Patients were randomized to SLT or medication first (LiGHT)-then 
after 3 years patients were allowed to have secondary SLT (to 
reduce medication load) or to escalate therapy if needed 

65% of 320 taking drops chose to continue medical therapy!

Patients “trust” eyedrops and prefer non-procedures—even though 
they don’t take them as much as we would like…
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57 year old female

Opts for preservative-free latanoprost 0.005%
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59 YEAR OLD FEMALE

¡ Diagnosed with POAG in Haiti about 10 years ago

¡ Latanoprost QHS OU

¡ IOP 16-18mmHg range OD and OS
¡ CCT 560um OD 540um OS

¡ Hypertension

¡ Labetalol
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Ischemic stress? Or 
mechanical stress?
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OPP is the difference between blood 
pressure and IOP

Indirect assessment of ocular blood flow

Ocular perfusion pressure
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Labetalol(?!)

May be initial therapy in severe disease-or 
used to treat hypertensive crisis

Non-selective beta blocker; also has alpha 
blocking activity
 Selective beta-blockers: atenolol, metoprolol
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How can evening medication 
reduce NON-cardiovascular 
deaths?!
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Bottom line

We know more about glaucoma pathophysiology than 
we sometimes give ourselves credit for

Take the time you need to establish a diagnosis and 
when making treatment decisions

Understand the impact of therapeutic selection on the 
bigger picture
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Jessicaa.steen@gmail.com
480.289.0613
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