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215t Century Glaucoma Care

Welcome to the lowa Glaucoma Curriculum

About the lowa Glaucoma Curriculum

This is a teaching site for residents and others interested in learning about glaucoma.

It breaks glaucoma into fifty bite-sized lectures that average 14 minutes in length (range 4 to
37 minutes). In total the curriculum is just under 12 hours long.

It is highly visual with >900 images and >90 movie clips.

Taking care of glaucoma can be very hard, but | am hoping that | have made learning about this
family of diseases somewhat easier.

READ MORE

iowaglaucoma.org
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A History & Risk Factors

A Evaluation Proc
A Management

A Patient-Centered Qare



Self Assessment Quiz

Are you attending this CE course?

A If so, award yourself 1 point
A If not, award yourself 0 points



215t Century Glaucoma Care

A The Glaucoma Graph
I Patientcentered model for glaucoma care

A Defining our role
| Saving axons

I Preserving quality 0w, ik
of life " R e T
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History & Risk Factors

A Symptoms suggestive
of angleclosure

I Browache

I Transient blur i A

I Colored ha



History & Risk Factors

Open
Closed
Angle

*TA N AO OEA E
Is angleclosure contributing to the disea




History & Risk Factors

A Ocular Factors
I Corneal thickness

I Corneal hysteresis
i Disc Hemorrhages
I Capsulotomy

I LASIK




Evaluation Procedures

Thin

Cornea

I X XK
EIOP reads low
FHighglcrisk

FEWR M
ZIOP reads high
ZLow glcrisk
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History & Risk Factors

A Risk Calculators o 210,

I Quantitative 5yr risk IOP 03 |04
assessment using G/DRatio {04 |05
OHTS data CCT 05 |06

I Online, cell phone app, o[ los lc
and DDF fOrmatS Vertical Cup/Disc Ratio

I ',, .I., \ 9 - f& . Q(;i '_é‘ Glaucoma Risk in 5 Years  22%
A A AOI AOI Oo Risk Assessment High

Treatment recommended




Table 1 Mean [X

readings and

CCT <500 pr

mean GAT measurements according to CCT stratification

501 <CCT <540 ym 541<CCT <560 pum 561 <CCT<600 um

DCT (mmHg) 16.7£3.5 17.5%3.0 1747 £3.0 18.07 £3.0
11.2+27 13.18+£3.2 14.10£29 16.30+£3.3
5.47 4.30 3.37 1.77

P <0.001 P<0.001 P<0.001 P<0.001

W dynamic contour tonometry; GAT = Goldmann aplanation tonometry.

17.32%3.0

GAT (mmHg)
ADCT/GAT
P

1949%+23
=217
P<0.001

CCT =central cornea




History & Risk Factors

A How do you correct for CCT?
I There is no valid correction formula
I Expect large undesestimation with CCT <525




Wh at | f | donot

A CCT is very important in management of
glaucoma suspects

I Interpretation of tonometry
I Glaucoma risk in OHT

A CCT less importantin =~ ¢
management of manifest [,
glaucoma )
I No increased risk of progressiot




Self Assessment Quiz

Do you performpachymetry
on glaucoma suspects?

A If so, award yourself 1 point
A If not, award yourself 0 points



History & Risk Factors

A Systemic Factors Race
I POAG: Africarimericans

AMore common and more severe

/,IIA\\\

I Angleclosure: Asians

AChina has highest prevalence i’.‘&
worldwide

I Exfoliation: Scandinavian
ARare outside northern latitudes &

\ NN\



Senile cataract

Diabetic

retinopathy
Corneal opacity
or phthisis

Hereditary
. Other retinopathy

6% glaucoma

]
Macular A neutopathy

SC¥ Congenital

cataract I POAG I

Whites

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




History & Risk Factors

A Systemic Factorg Medical
I Sleep apnea

AFloppy lids signahigher
glaucoma risk

I Diabetes
AAlways look forrubeosis

I Current or past steroid use|,
I Family history
AFirst degree relatives only




Floppy Eyelid Syndrome as an Indicator of the Presence of
Glaucoma in Patients With Obstructive Sleep Apnea

Maldesus Muniesa, MD,*{ Manuel Sanchez-de-la-Torre, PhD, ||
Valentin Huerva, MD,* f Marina Lumbierres, MD,7}§|| and Ferran Barbé, MDTI§||

most consxstentlv reported associations of FES is with
Purpose: The_aim of the studv was to investigg . 3.4 Prcvalcnce
eyelid syndr to 32%.*
patients with terized by
Materials ang bstructions

patients with hca IS asso-
FES; and 25 OS A + FES associated
by casy uppe sk of car-
the patients he preva-
to diagnose wind 5% in
and retinal OSAZ FES ndings in
tomography. 8

us,” papil-
Results: The S I0T R

was 5.33% (4 CO ntrOIS aries from

and 3 had 16 Only 2

glagcoma in OSA patlcpts with FES was 23.(?7% (12/52). Six studies37 have previously examined the association between

patients had normal-tension glaucoma, 5 had primary open-angle FES and glaucoma McNab?3 reported 1 in 8 patients
(< -1 . Cl

glaucoma and one patient had previously diagnosed glaucoma. G A : )
None of the 25 patients without OSA had glaucoma. The difference (12.5%) lh ES and OSA having norm‘.ll't?nsmn gldU-

J Glaucoma 2014;23:8B5




Self Assessment Quiz

Do you screen atrisk patients for
floppy eyelid syndrome?

A If so, award yourself 1 point
A If not, award yourself 0 points



History & Risk Factors

A Systemic Factorg Medical

I COVID
AMaskinduced GAT error

ANCT producedear aerosol
up to 50 cm

AReport that survivors of
severe COVID infection
have elevated IOP

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

PMID: 34124990, 33298779, 33909233, 34040094



History & Risk Factors

A Systemic Factorg Lifestyle

I Exercise

I Ginkobiloba

I Diet & obesity
AEvidence of detrimental effect of high or low B
APossible benefit of veggies, omegas, and tea

I Marijuana
A Short duration of action, lack of scientific
ACBD may elevate IOP

CurOpin Ophthalmol 2019;30:82
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Greater Physical Activity Is Associated with
Slower Visual Field Loss in Glaucoma

Moon Jeong Lee, BS,' Jiangxia Wang, MS,” David S. Friedman, MD, PhD," Michael V. Boland, MD, PhD,’
Carlos G. De Moraes, MD, MPH,” Pradeep Y. Ramulu, MD, PhD'

Purpose: To determine the association between physical activity levels and the rate of visual field (VF) loss in

glaucoma.
Design: Longitudinal, observational study.
Participants: Older adults with suspect or manifest glaucoma.

O0EUOEAAI AAOEOEOU xAO AO!
progression in patients with glaucoma. Specifically,
Increased steps per day, minutes of nosedentary

activity, and minutes of moderateto-vigorous physical
activity x AOA AOOI AEAOAA xEOE O

Ophthalmology 2019;126:958




Ginkgo Biloba

A Extract from the leaves and seeds

of the ginkgo biloba tree

A Many beneficial effects
I Increased blood flow
I Anti-inflammatory
I Antioxidant
I Neuroprotection

A Found to increase survival of RGC
In animal models of optic nerve
Injury

A 120 mg/dayeported to be safe
and effective

,:;"/ﬁ Glnkgo
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PMID 32282348
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A History & Risk Factors

A Evaluation Proc
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Evaluation Procedures

A Tonometry Options
I NCT
I ICare
I Tonopen
I GAT
I DCT




Noncontact Tonometry
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Evaluation Procedures

Low corneal hysteresisis a glaucoma risk
factor - *

A Increased risk of
developing
glaucoma

A Increased risk of |

glaucoma Pressure 1 b o
progression Nz

“In” Signal Peak

re / Signal Amplitude

P

PMID 25611166 0




Evaluation Procedures

AiICARE

I Pros: No anesthesia, min tech training, min
discomfort, handheld, irregular corneas

I Cons: Variability
(avg 6 readings),
consumable tips

I Clinical Value:
Excellent for kidsand
bedside/wheelchair

exams. Potential for
home use

s
AR N i ..
G i




Assessing the Reliability of Intraocular Pressure Measurements Using Rebound Tonometry

1Tony Realini, 'Brian McMillan, “Ronald L. Gross, *Eva Devience, 4Goundappa K. Balasubramani

1. Department of Ophthalmology and Visual Sciences, West Virginia University, 1 Medical Center Drive,
Morgantown, WV, 26506

2. Southern Eye Group, 3290 Dauphin Street #500, Mobile, AL, 36606
3. Mid-Atlantic Permanente Medical Group, 7141 Security Boulevard, Baltimore, MD, 21244,

4. Department of Epidemiology, Graduate School of Public Health, University of Pittsburgh, 4420 Bayard
Street, Suite 600, Pittsburgh, PA, 15260.

O A A owedmkeasurement variability and good inter
operator and inter-device reproducibility suggest thatit
can characterize IOP changes over time more robustly
than Goldman tonometryo

PMID 34049350




IOME, An
Innovative Device Poised To
Revolutionize IOP Self-Monitoring

RALEIGH, NC, March 21, 2017—Icare USA, a
subsidiary of Icare Finland, the original
developer and global leader in handheld
tonometry, announces that the Icare®
HOME tonometer has been cleared by the
FDA and is now available for use in the
United States.

The Icare® HOME device, which received CE

Marking in 2014, has quickly become an

essential tool in Europe. Eye care

professionals have come to rely on the added

clinical data it provides of how their
patients’ IOP fluctuates throughout the day. Thanks to this recent clearance by the FDA, doctors in
the United States can also now benefit from the ability to monitor patients with more regularity
and confidence.

https://www.icare-usa.com




Evaluation Procedures




Clinical Ophthalmology Dove

ORIGINAL RESEARCH

Self-monitoring of intraocular pressure using lcare
HOME tonometry in clinical practice

This article was published in the following Dove Press journal:
Clinical Ophthalmology

Barbara Cvenkel ()'? Purpose: To determine the value of self-monitoring of diurnal intraocular pressure (IOP) by
Makedonka Atanasovska Icare Home rebound tonometer in patients with glaucoma and ocular hypertension.
Velkovska' Methods: Patients with open-angle glaucoma or ocular hypertension, controlled IOP at

office visits, and at least 3 years of follow-up in the glaucoma clinic were included.
'Department of Ophthalmology,

University Medical Centre Liubliana Progression of glaucoma was based on medical records and defined by documented structural

Acare Home selftonometer was found to be safe,
reliable, reproducible, usableby the majority of patients,
and demonstrated reasonable agreement with the
OAEAOAT AA OOAT AAOA ' 14850

ClinOphthalmol 2019;13:841




OPHTHALMOLOGY .
36, NO. 4, 310-314 Ialylgr &(I;:ranas
%//doi.org/10.1080/08820538.2021.1896759 aylor &Francis Group

REVIEW

W) Check for updates

Home Monitoring for Glaucoma: Current Applications and Future Directions
Inas F. Aboobakar and David S. Friedman

Department of Ophthalmology , Massachusetts Eye and Ear, Harvard Medical School, Boston, MA, USA

ABSTRACT

ARTICLE HISTORY

Technological advances provide a number of options for glaucoma monitoring outside the office setting, Received 19 February 2021
including home-based tonometry and perimetry. This has the potential to revolutionize management of ~ Accepted 19 February 2021

this chronic disease, improve access to care, and enhance patient engagement. Here, we provide an

KEYWORDS

overview of existing technologies for home-based glaucoma monitoring. We also discuss areas for future COVID-19: handheld OCT:
research and the potential applications of these technologies to telemedicine, which has been brought to home perimetry; home
the forefront during the ongoing COVID-19 pandemic. tonometry; telemedicine

natient
OP spi
relative

Home tonometry may play an important role in select

populations, including postop patients at risk for
Kes as well agatients who are progressing with

y good |IOPreadings during daytime clinic visits.

PMID 33689562
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Clinical & Experimental Ophthalmology > RANICO) 22

Clinical and Experimental Ophthalmology 2017; 45: 625-631 doi: 10.1111/ceo0.12925

Review

Applications of the water drinking test in glaucoma
management
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Remo Susanna Jr, MD,' Colin Clement PhD FRANZCO,%>** () lvan Goldberg AM FRANZCO?3*
and Marcelo Hatanaka MD'

University of Sao Paulo School of Medicine, Sdo Paulo, Brazil; ‘piscipline of Ophthalmelogy, University of Sydney, *Glaucoma Unit,
Sydney Eyve Hospital, and "'E*_;E Associates, Sydney, New South Wales, Australia
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Evaluation Procedures

A Goldmann
I Pros: TheGold Standard

I Cons: Anesthesia,
extensive training
and skill

I Clinical value:
Glaucoma
management




QUESTION

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

ANSWER:

REPEAT ITo you get the

same reading twice?

"MEASURE
¥  TWICE

CUT ONCE

Alternate Testing Sequential Testing

16.1 (3.2)+

R

R
R

R
\ 16.5 (2.5)-I
R
Y
R

/

\\1:15.2 (1.4)

- L
e L -14.8 (0.4)

Effect of Order of Tonometry
[Mean IOP (Range)]




TONOMETRY ADVICE




inical Ophthalmology Dove

3 REVIEW

Reliability of Intraocular Pressure Measurement
by Goldmann Applanation Tonometry After
Refractive Surgery: A Review of Different
Correction Formulas

O7A OEEIE OEA O
OEAO ily aded on8thods
have been tested in a sufficient
number of patients, while most

I £/ OEAI AOA EOOC

PMID 33061262 |




Evaluation Procedures

A Tonometry after LASIK

I Large inaccur
refractive surg

Condition: Used

How to compt o
Tonometry outsic [ ]

Free shipping Ships from United States

zone (iICare,Jono

Pre-and postsurg
correction factor

Dynamic contour tonometry




Evaluation Procedures

A Digital palpation of the globe
I Tonometry method of last resort
Perform when unable to assess IOP by any

other means

#1 I BPAOA OE
and equality OU

Practice on normal
eyes to develop feel
for normal
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Self Assessment Quiz

Do you have >1 tonometry method
available in your office?

A If so, award yourself 1 point
A If not, award yourself 0 points



Evaluation Procedures

A Ophthalmoscopy

I ONH morphology

I VCDR& rim-to-disc ratio
| ISNT rule

I Disc hemorrhage

|

|

I Peripapillary atrophy
I RNFL
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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
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>90% of small
glaucomatous opti
discs were classified
as normal!

60
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10
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916
74.1

Small Medium Large
Normal Optic Nerve

0

@laucomatous Optic Nerve
Nerve type and size

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

OVS 2017:94:654



Assessment of
the RimHo-
Disc Ratio

The sum of the
parts should add
up to 1.0




Evaluation Procedures

A Gonioscopy
I When to perform

P

&R



Evaluation Procedures

Indentation Gonioscopy

Requires use of a
41 EOOT 60 ®U
gonioprism

gonioscopy.org



Self Assessment Quiz

Do you perform gonioscopy
as part of your glaucoma workup?

A If so, award yourself 1 point
A If not, award yourself 0 points



Evaluation Procedures

A Anterior segment OCT
I Quantitative assessment of angle anatomy
I Gonioscopy: Qualitative assessment
A4 EA A Op@dandardO £ O AEACI |
I ASOCT
supplements but

does not replace
gonioscopy

—> Reflex saturation beam




Angle Opening Distance
(AOD)

Angle Recess Area

Trabecularlris Space Area
(TISA)



rchive for Clinical and Experimental Ophthalmology
1//doi.org/10.1007 /s00417-021-05271-4

REVIEW ARTICLE

Check for

Diagnostic accuracy of AS-OCT vs gonioscopy for detecting angle
closure: a systematic review and meta-analysis

Thomas Desmond 2@ . Vincent Tran? - Monish Maharaj** - Nicole Carnt'2>® . Andrew White'?>

Received: 12 January 2021 / Revised: 13 May 2021 / Accepted: 3 June 2021

© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

It is currently unclear how ASOCT fits into clinical
practice. It has high sensitivity for detecting angle

closure, but has a high false
gonioscopy. ASOCT may ba

positive rate compared to
good screening tool for

angle closure but Is not yet a

nle to replace gonioscopy.

PMID 34223989
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A Glaucoma management requires
gonioscopy

A There is no alternative

I Pentacamand ASOCT do
not replace gonioscopy

A Learn how to perform
gonioscopy If you wish
to manage glaucoma




Evaluation Procedures




Evaluation Procedures

Optical Coherence Tomography (OCT)
I Retinal Nerve Fiber Layer
I Optic Nerve Head Topography
I Ganglion Cell Complex Thickness




