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21st Century Glaucoma Care



ÅHistory & Risk Factors

ÅEvaluation Procedures

ÅManagement

ÅPatient-Centered Care



Are you attending this CE course? 

ÅIf so, award yourself 1 point

ÅIf not, award yourself 0 points 



ÅThe Glaucoma Graph

ïPatient-centered model for glaucoma care

ÅDefining our role

ïSaving axons

ïPreserving quality 
of life

21st Century Glaucoma Care



The Spaeth
Glaucoma 

Graph. 
Glaucoma 

patients remain 
asymptomatic 

until the 
diseased is 

advanced. Prior 
to that point, 

from the 
ÐÁÔÉÅÎÔȭÓ 

perspective the
treatment is 
often worse 

than the 
disease



Start prostaglandin

Perform
SLT

Add 
timolol



)Î ÇÅÎÅÒÁÌȣ
ÅYounger patientsare 

treated more aggressively 
than older patients

ÅSevere diseaseis treated 
more aggressively than mild 
disease

Safe zones on the 
glaucoma graph



ÅHistory & Risk Factors

ÅEvaluation Procedures

ÅManagement

ÅPatient-Centered Care



ÅSymptoms suggestive
of  angle-closure 

ïBrowache

ïTransient blur

ïColored halos

History & Risk Factors



History & Risk Factors

Initial Sns
of 

Glaucoma

IOP

Cups

VF

Open 
Angle

Meds, SLT

Closed 
Angle

LPI, CLE

*ÏÂ ΠΣ ÁÔ ÔÈÅ ÉÎÉÔÉÁÌ ÐÒÅÓÅÎÔÁÔÉÏÎȣ 
Is angle-closure contributing to the disease process?



ÅOcular Factors

ïCorneal thickness

ïCorneal hysteresis

ïDisc Hemorrhages

ïCapsulotomy

ïLASIK

History & Risk Factors



Evaluation Procedures

ɆЃΧΧΧ ʈm

ɆIOP reads low

ɆHigh glc risk

Thin 
Cornea

ɆЄΨΡΡ ʈm

ɆIOP reads high

ɆLow glc risk

Thick 
Cornea



OHTS (2002)

Ҩ //¢

ҧ Lht



History & Risk Factors

ÅRisk Calculators

ïQuantitative 5yr risk
assessment using 
OHTS data 

ïOnline, cell phone app, 
and PDF formats

ï'ÏÏÇÌÅ ȰÇÌÁÕÃÏÍÁ ÒÉÓË 
ÃÁÌÃÕÌÁÔÏÒȱ



Mean DCT readings and mean GAT measurements 
according to CCT stratification. 

Jordao, 2009

11.2 13.2 14.1 16.3 19.5GAT:

16.7 17.5 17.5 18.1 17.3DCT:

THIN CORNEAS
GAT under-estimates by 5.5 mmHg

THICK CORNEAS
GAT over-estimates by 2.2 mmHg

8.3 mmHg difference 



ÅHow do you correct for CCT?

ïThere is no valid correction formula 

ïExpect large under-estimation with CCT <525

History & Risk Factors

Large ONH ҦLarge optic cup

Thin CCT ҦUnder-estimate IOP



What if I donõt have a pachymeter?

ÅCCT is very important in management of 
glaucoma suspects

ïInterpretation of tonometry

ïGlaucoma risk in OHT

ÅCCT less important in 
management of manifest
glaucoma

ïNo increased risk of progression



Do you perform pachymetry

on glaucoma suspects?

ÅIf so, award yourself 1 point

ÅIf not, award yourself 0 points 



ÅSystemic Factors - Race

ïPOAG: African-Americans

ÅMore common and more severe

ïAngle-closure: Asians

ÅChina has highest prevalence 
worldwide

ïExfoliation: Scandinavian

ÅRare outside northern latitudes

History & Risk Factors



Causes of Legal Blindness in the Baltimore Eye Survey
Study population was 50% white and 50% black

POAG accounted for 6% of blindness among whites 
and 19% among blacks



ÅSystemic Factors ɀMedical 

ïSleep apnea

ÅFloppy lids signal higher 
glaucoma risk

ïDiabetes

ÅAlways look for rubeosis

ïCurrent or past steroid use

ïFamily history

ÅFirst degree relatives only

History & Risk Factors



J Glaucoma 2014;23:e81ɀe85

Glaucoma

OSA + FES 23%

OSA ɀFES 5%

Controls 0%

96% of patients with FES have sleep apnea

Patients with FES have sleep apnea until proven otherwise



Do you screen at-risk patients for 

floppy eyelid syndrome?

ÅIf so, award yourself 1 point

ÅIf not, award yourself 0 points 



ÅSystemic Factors ɀMedical 
ïCOVID
ÅMask-induced GAT error 

ÅNCT produced tear aerosol 
up to 50 cm

ÅReport that survivors of 
severe COVID infection 
have elevated IOP

ÅCase report of COVID-
associated BAIT with IOP
32 mmHg OD, 38 mmHg OS

History & Risk Factors

PMID: 34124990, 33298779, 33909233, 34040094



ÅSystemic Factors ɀLifestyle

ïExercise

ïGinkobiloba 

ïDiet & obesity

ÅEvidence of detrimental effect of high or low BMI

ÅPossible benefit of veggies, omega-3s, and tea

ïMarijuana

ÅShort duration of action, lack of scientific evidence

ÅCBD may elevate IOP

History & Risk Factors

Cur OpinOphthalmol 2019;30:82



Ȱ0ÈÙÓÉÃÁÌ ÁÃÔÉÖÉÔÙ ×ÁÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÌÅÓÓ 6& 
progression in patients with glaucoma. Specifically, 
increased steps per day, minutes of non-sedentary 
activity, and minutes of moderate-to- vigorous physical 
activity ×ÅÒÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÌÏ×ÅÒ ÒÁÔÅÓ ÏÆ ÄÅÃÌÉÎÅȢȱ

Ophthalmology 2019;126:958



Ginkgo Biloba

ÅExtract from the leaves and seeds 
of the ginkgo biloba tree

ÅMany beneficial effects 
ï Increased blood flow

ïAnti-inflammatory

ïAntioxidant

ïNeuroprotection

ÅFound to increase survival of RGC 
in animal models of optic nerve 
injury

Å120 mg/day reported to be safe 
and effective

PMID  32282348



ÅHistory & Risk Factors

ÅEvaluation Procedures

ÅManagement

ÅPatient-Centered Care



ÅTonometry Options

ïNCT

ïiCare

ïTonopen

ïGAT

ïDCT

Evaluation Procedures





Low corneal hysteresis is a glaucoma risk 
factor

ÅIncreased risk of 
developing
glaucoma

ÅIncreased risk of 
glaucoma 
progression

Evaluation Procedures

PMID 25611166



ÅiCARE
ïPros: No anesthesia, min tech training, min 

discomfort, handheld, irregular corneas

ïCons: Variability 
(avg6 readings), 
consumable tips

ïClinical Value: 
Excellent for kidsand 
bedside/wheelchair  
exams. Potential for 
home use

Evaluation Procedures



PMID 34049350

Ȱ)ÃÁÒÅȭÓlower measurement variability and good inter-
operator and inter-device reproducibility suggest that it 
can characterize IOP changes over time more robustly 
than Goldman tonometry.ȱ



https://www.icare-usa.com



Evaluation Procedures



Clin Ophthalmol2019;13:841

ȰIcareHome self-tonometer was found to be safe, 
reliable, reproducible, usable by the majority of patients, 
and demonstrated reasonable agreement with the 
ÒÅÆÅÒÅÎÃÅ ÓÔÁÎÄÁÒÄ '!4Ȣȱ



PMID  33689562

Home tonometry may play an important role in select 
patient populations, including postop patients at risk for 
IOP spikes as well as patients who are progressing with 
relatively good IOPreadings during daytime clinic visits.



SensimedTriggerfish
contact lens sensor



Ȱ4ÈÅ ÐÅÁË )/0 ÅÌÉÃÉÔÅÄ 
by this test strongly 

correlates to IOP 
peaks that occur 
ÄÕÒÉÎÇ ÔÈÅ ÄÁÙȢȱ



ÅGoldmann

ïPros: The Gold Standard

ïCons: Anesthesia, 
extensive training 
and skill

ïClinical value: 
Glaucoma 
management

Evaluation Procedures



QUESTION

When performing GAT how do you know whether 
your reading is accurate?

ANSWER: 

REPEAT IT!Do you get the
same reading twice?



TONOMETRY ADVICE

NCT iCare GAT



PMID  33061262

Ȱ7Å ÔÈÉÎË ÔÈÅ ÒÅÁÌ ÐÒÏÂÌÅÍ ÉÓ 
ÔÈÁÔ ÓÏ ÆÁÒȣonly a few methods 
have been tested in a sufficient 
number of patients, while most 
ÏÆ ÔÈÅÍ ÁÒÅ ÊÕÓÔ ÔÈÅÏÒÅÔÉÃÁÌȢȱ



ÅTonometry after LASIK

ïLarge inaccuracies introduced after corneal 
refractive surgery

How to compensate?

Evaluation Procedures

1. Tonometry outside ablation 
zone (iCare, Tonopen)

2. Pre-and post-surgical change 
correction factor

3. Dynamic contour tonometry 



ÅDigital palpation of the globe

ïTonometry method of last resort

ïPerform when unable to assess IOP by any 
other means

ï#ÏÍÐÁÒÅ ȰÈÁÒÄÎÅÓÓȱ 
and equality OU

ïPractice on normal 
eyes to develop feel 
for normal

Evaluation Procedures



Do you have >1 tonometry method 

available in your office?

ÅIf so, award yourself 1 point

ÅIf not, award yourself 0 points 



ÅOphthalmoscopy

ïONH morphology

ïvCDR& rim-to-disc ratio

ïISNT rule

ïDisc hemorrhage

ïPeripapillary atrophy

ïRNFL

Evaluation Procedures



PMID  33061262

Ȱ!Ô ÌÅÁÓÔ ÆÏÒ ÎÏ×ȟ ÉÔ ÉÓ ÁÐÐÁÒÅÎÔ ÔÈÁÔ ÃÌÉÎÉÃÁÌ ÅØÁÍÉÎÁÔÉÏÎ 
ÏÆ ÔÈÅ /.( ÉÓ ÖÅÒÙ ÒÅÌÅÖÁÎÔȣ ÁÎÄ ÉÓ irreplaceable in 
detecting non-glaucomatous causes of ONH cuppingand 
visual field defectsÓÉÍÉÌÁÒ ÔÏ ÔÈÏÓÅ ÉÎ ÇÌÁÕÃÏÍÁȢȱ



OVS 2017;94:654

Percentage of images where nerve type was correctly identified, by nerve type and 
size. Size was assessed by OCT (<1.63 mm2 = small; >1.97 mm2 = large) 
(Nixon, 2017)

% CORRECTLY IDENTIFIED AS 
NORMAL

% CORRECTLY IDENTIFIED AS 
GLAUCOMATOUS

>90% of small 
glaucomatous optic 
discs were classified 

as normal!

Numerous studies 
have documented 
the difficulty of 
correctly 
identifying 
glaucomatous 
damage in small 
optic discs

Nixon (2017): 
Doctors examined 
stereophotos of 
optic nerve heads 
and were asked to 
classify them as 
normal or 
glaucomatous



0.5 

0.3 

0.2 

Assessment of 
the Rim-to-
Disc Ratio

The sum of the 
parts should add 
up to 1.0



ÅGonioscopy

ïWhen to perform

ïInterpretation of 
findings

ï3-mirror vs4-mirror

Evaluation Procedures



Evaluation Procedures

Indentation Gonioscopy

Requires use of a 
4-ÍÉÒÒÏÒ Ȱ:ÅÉÓÓ-ÓÔÙÌÅȱ 
gonioprism

gonioscopy.org



Do you perform gonioscopy

as part of your glaucoma work-up?

ÅIf so, award yourself 1 point

ÅIf not, award yourself 0 points 



ÅAnterior segment OCT

ïQuantitative assessment of angle anatomy

ïGonioscopy: Qualitative assessment

Å4ÈÅ ÃÕÒÒÅÎÔ Ȱgold standardȱ ÆÏÒ ÄÉÁÇÎÏÓÉÓ ÏÆ !#'

ïAS-OCT 
supplements but 
does not replace 
gonioscopy 

Evaluation Procedures



Angle Opening Distance
(AOD)

Angle Recess Area
(ARA)

Trabecular-Iris Space Area
(TISA)



PMID   34223989

It is currently unclear how AS-OCT fits into clinical 
practice. It has high sensitivity for detecting angle 
closure, but has a high false positive rate compared to 
gonioscopy. AS-OCT may be a good screening tool for 
angle closure but is not yet able to replace gonioscopy. 



ÅGlaucoma management requires 
gonioscopy

ÅThere is no alternative
ïPentacamand AS-OCT do 

not replace gonioscopy

ÅLearn how to perform 
gonioscopy if you wish 
to manage glaucoma 

What if I donõt have a gonioscopy lens?





Optical Coherence Tomography (OCT)

ïRetinal Nerve Fiber Layer

ïOptic Nerve Head Topography

ïGanglion Cell Complex Thickness

Evaluation Procedures


