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Glaucoma
Michael Cymbor, OD, FAAO

• 09/14/2023

Ways to reach out

mcymbor@nittanyeye.com

Greetings 
from...

Optometric 
Glaucoma Society

Agenda
Advanced diagnostics for enhanced glaucoma 
patient management and outcomes
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Alone on a desert island?Alone on a desert island?
With thousands of patients who have glaucomaWith thousands of patients who have glaucoma
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Many 
choices

What do I 
want in an 

OCT?

1) Easier to use for technicians

2) Easier diagnosis 

3) Best in class OCT-A with metrics

4) Better progression analysis

5) Better with advanced glaucoma

6) Edge to edge angle scans

Ease of use
Ca

se
59 Y/O W/F referred by local OD

TMax 21 OD and 20 OS

CCT 556 and 547

CH 10.1 and 11.0

No family history

BP 139/87
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• OCT Report Overload

Di
ag

no
sis

POAG – moderate stage OU

Hypertensive Retinopathy

Treatment - SLT

Easier diagnosis
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Other examples

Best in class 
OCT-A with 

metrics

OCT-A "I am skeptical about using 
OCT-A in the management 
of glaucoma"

• Heard at every 
optometric/ophthalmologic exhibit hall 
floor for the last 3 years
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What does the 
American 

Academy of 
Ophthalmology 

have to say?

Conclusions 2021
• The Good

o OCT angiography can detect decreased capillary vessel 
density within the peripapillary nerve fiber layer and 
macula in patients with suspected glaucoma, 
preperimetric glaucoma, and perimetric 
glaucoma. 

o The degree of vessel density loss correlates significantly 
with glaucoma severity

o Choroidal or deep-layer microvasculature dropout
as measured by OCTA is also associated with glaucoma 
damage. 

o Lower peripapillary and macular vessel density and 
choroidal microvasculature dropout are associated with
faster rates of disease progression.

The Bad
• For differentiating glaucomatous from healthy eyes, 

some studies found that peripapillary and macular 
vessel density measurements by OCTA show a 
diagnostic ability (area under the receiver operating 
characteristic curve) that is comparable with structural 
OCT retinal nerve fiber and ganglion cell thickness 
measurements, whereas other studies found that 
structural OCT measurements perform better. 

And the Ugly
Artifacts and Image Quality: The report notes 
that OCTA is prone to motion artifacts and can 
be sensitive to patient movement, which may 
affect image quality. This limitation needs to be 
considered when interpreting OCTA results.

Lack of Longitudinal Data: While OCTA shows 
promise, the report highlights the need for more 
longitudinal studies to fully understand its utility 
in long-term glaucoma management.

OCT-A may be more helpful than OCT in 
determining fast progressors

• Faster VD loss during the initial 
follow-up period was associated 
with faster concurrent and 
subsequent rates of VF loss 
during the extended period.

• The association was stronger for 
the OCTA model than for the 
OCT model.

• Nishida T, Moghimi S, Wu JH, Chang AC, Diniz-Filho A, Kamalipour A, 
Zangwill LM, Weinreb RN. Association of initial optical coherence 
tomography angiography vessel density loss with faster visual field loss in 
glaucoma. JAMA ophthalmology. 2022 Apr 1;140(4):319-26.

Choroidal Microvascular Dropout
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Does choroidal microvasculature dropout occur in high 
myopia and high myopia with glaucoma?

• Choroidal MvD was observed in 44 
of the 45 (97.8%) POAG eyes with 
high myopia, while none of the 
control eyes showed a choroidal 
MvD.

• This study has demonstrated the 
usefulness of choroidal OCTA 
images in detecting glaucomatous 
damage in highly myopic eyes

• Na, Hyun-Min; Lee, Eun Ji; Lee, Seung Hyen; Kim, 
Tae-Woo Journal of Glaucoma 29(1):39-45, January 
2020. doi: 10.1097/IJG.0000000000001408

• "There Is No Such Thing as the 
Unknown, Only Things 
Temporarily Hidden."

OD Coder

• Computer ophthalmic imaging optic nerve 92133
• $34.04
• Written order and report
• Bilateral

• Unilateral RT or LT with 52 modifier (reduced services)
• 2x/year for all glaucoma severities
• Pathologies

• Hundreds
• Visual distortion of shape and size*  H53.15
• Scotomas and visual field defects   H53.411-.483

• Mutually exclusive with 92250**

Advanced Glaucoma and the floor effect

How low can you go?

• Moghimi S, Bowd C, Zangwill LM, Penteado RC, Hasenstab K, Hou H, Ghahari
E, Manalastas PI, Proudfoot J, Weinreb RN. Measurement floors and dynamic 
ranges of OCT and OCT angiography in glaucoma. Ophthalmology. 2019 Jul 
1;126(7):980-8.
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floor

floor

Floor effect

floor

floor

floor

floor

Glaucoma Progression
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Repeatability & Reproducibility (R&R) Representation
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A practical clinical example
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Comparing older over 1 yr to newer at 6 months

• Avanti

• Solix

OCT-A, FAZ and Glaucoma

Eyes underwent IOP-lowering glaucoma surgery and their fellow (non-surgical) eyes were included. 

OCTA of the macula was performed in both eyes before glaucoma surgery and 3 months postoperatively

The FAZ area is decreased with IOP-lowering surgery in patients with POAG, and change in 
the FAZ area was significantly correlated with both preoperative foveal sensitivity and 
change in IOP.

Shoji T, Kanno J, Weinreb RN, Yoshikawa Y, Mine I, Ishii H, Ibuki H, Shinoda K. OCT angiography measured changes in the foveal 
avascular zone area after glaucoma surgery. British Journal of Ophthalmology. 2022 Jan 1;106(1):80-6.

OCT-A

FAZ

OCT-A, Macular Vessel Density and 
Glaucoma

139 eyes(23 healthy eyes, 36 pre-perimetric glaucoma eyes, and 80 POAG eyes) of 94 
patients who had at least 3 visits. The mean follow-up was 2.0 years for healthy eyes, 
2.6 years for pre-perimetric glaucoma eyes, and 2.6 years for POAG eyes

In POAG eyes, macula vessel density decrease was faster 
than GCC thinning and associated with severity of disease. 

Hou H, Moghimi S, Proudfoot JA, Ghahari E, Penteado RC, Bowd C, Yang D, Weinreb RN. Ganglion cell 
complex thickness and macular vessel density loss in primary open-angle glaucoma. Ophthalmology. 2020 
Aug 1;127(8):1043-52.

Improved Blood Flow/Glaucoma Reversible? 

• ROCK inhibitors decrease outflow resistance, vasodilate vessels, and may 
improve microcirculation to the ONH/have neuroprotective activity1,2

• Netarsudil is a ROCK/Norepinephrine transporter inhibitor2

• Netarsudil additionally reduces aqueous production and lowers EVP2

• Prospective study-Ripasudil enhanced peripapillary VD in POAG and OH1

• Brimonidine did NOT1

• Study on Tafluprost and Tafluprost/Timolol showed no change to VD3

1)Chihara E, et al. Clin Exp Ophthalmol. 2018;256:1257–1264 2)Tanna A, Johnson M. Ophthalmology.2018;125:1741-1756
3)Kurysheva NI. Taiwan J Ophthalmol. 2019;9:93-99

https://www.spotern.com/
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Recovery post Ripasudil? Reversibility?   
PreTx VD 43% Post Tx VD 50%

Chihara E, et al. Clin Exper Ophthalmol. 2018;256:1257–1264 
55

FullRange Anterior Segment
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Narrow Angle

ACD
WTW

Pupil

Pachymetry and angles 
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Narrow <15,  Suspect 15-20

Open

Image courtesy of Adil El Maftouhi, Centre Rabelais, Lyon, France

Angles

Angle Case
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60 Y/O H/M

Mild changes 
in his near VA

BCVA 20/20 
OD and OS

+2.00 OD 
and OD

Last exam 2 
years ago

NCT 14 
mmHg OD 

and OS

NS 1, glare 
test 20/30 
OD and OS
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Wellness

Thank You

mcymbor@nittanyeye.com
visionix.com
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Case

56 Y/O W/F

Sent by OD to ophthalmologist 6 months ago 
because of ocular hypertension OD – “monitor”

Patient requested a second opinion

CcIOP OD 23.3 and 19.3

Refraction OD +0.50-1.00x20 and OS +1.25-
1.00x170

Fields, OCTs all unremarkable

Diagnosis

Primary Angle 
Closure (PAC)

Treatment:YAG 
PI

Pigment 
dispersion 
glaucoma
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