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BASIC CONCEPTS

2019

Gaucomais anoptic neuropathywith progressive loss of ganglion cells, producing
irreparable damage to the visual field.

Primary Open Angl&laucomais considered ab ient thief of vision€ since it is
asymptomatic until its advanced stages.

It is theleading world cause of irreversible blindnesand its prevalence increases
with age.

An increase in intraocular pressure is the main risk factor; while it is not the cause of
glaucoma, the pressure level determines the damage to the optic nerve.

To prevent vision loss and blindnessassociated with glaucoma we must
iImplement early detectiorstrategiesand manage caseappropriately, above all
those with ahighlyaggressive rate of progressidamage.

Although this guiddocuses onrecommendatios for Open Angle Glaucoma, we
must also not neglecangleclosure or occludableangle cases, since this group
has a high potatial for blockages and blindness due glaucoma

See COMPLETE GUIDE IN

GUIA LATINOAMERICANA

DE GLAUCOMA PRIMARIO https://paao.org/glaucorguide/
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. EXECUTIVE SUMMARY

Glaucomais a progressive optic neuropathy characterized by specific changes in the visual
field associated with the death odtinal ganglion cells Primary open angle glaucoma
(POAG) accounts for0% of glaucomacases

The prevalence of daucomaincreases with agejt is associated with greater longevity, and
it requires early detection and timely treatment to avoid irreversible blindness.

The risk of vision loss and blindness is reducethrough appropriate ophthalmological
testing of atrisk patients. We must carry oetrly diagnosisin order to providdimely
treatment, considering that up 6% of those affected angnaware of their conditiofLos
AngelesLatino Eye Study LALES). The main risk factors are: ocular hypertension,
family history of glaucoma, and age over 60 years.

Vision loss occurs in late stages of the conditionand thus it iscrucial to convince
patiens not to miss checkups oneglecttheir treatment,in order toavoid irreversible
changes leading to blindnesA. diagnosis ofglaucomais based on evaluation of the
condition of theoptic nerve andts correlation with functional damage to the visual field,
even if intraocular pressure is within normatitis.

To initiate asuccessfufjlaucoma detectiomprogram the following must be
considered

a. ENSURIN@GVAILABILITY G¥CLINICAL GUID#th an outline for diagnosis, a
simplified classificatiosystemand suggestedreatments.

b. SELECTINGSSCREENING METHOD FOR THE PRIGKREY LEVHIonsidering
the availableequipment and human resources.

c. SETTING UPECONDARMYAGNOSTICENTERS AND ENSURING THAT THEY ARE
PROPERLMANAGED

d. EDUCATING GLAUCOMA PATIER®& the risk of vision loss and ldimess
without ongoingtreatment.

ll.a- FROM THE EDITORS

Glaucomais the second leading cause of blindness in the world, after cataract,
and it causes irreversiblgsion loss in contrast to cataract which is reversible. The most
frequentvariants of the disease aopen angle and angtdosure glaucoma, with open
angleglaucoma being the most common in Latin America. The risk of blindness depends
on various factors, including the level of intraocular pressure; direct family history of
glaucoma; age at onset; the severity and rapiditgliséaseprogression; and appropte
and timely treatmerit Primary open anglglaucomais a chronic and progressive disease,
and thusve must ensure timely diagnosis idgntifying individuals in theeommunitywith
risk factors and undertaking examinationich either confirm or rule out ¢hdisease
while considering that magsopulationscreening is not recommended. Whediagnosis is
confirmed, ongoing periodic examinations arappropriatecase managemenimust be
ensuredin orderto prevent vision lossThis can be a significardhallenge however,in
more vulnerable communities where the threatisibn lossis greater due tpooraccess to
health services and specialistsck of access tanedications, fgh costof treatmentlow
adherencdo or rejection oftreatment, and a lack of patient education. To achieve the
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desired results, we musiclude ophthalmology programs starting at the primeaye level
to ensurethe timely detection ofglaucoma,identifying highrisk cases or those with
moderate or advanced damage, enchediatelyreferring them to the secondary or tertiary
care level to confirm the diagnosis and ensffectivemanagement of complex or rapidly
progressing cases, as well the rehabiltation of those withvisual deficitsthroughlow-
vision services

Our aim in creating this guide is to provide an overview of the current situation in
Latin America with regard to glaucomine prevalenceof which has increased in tandem
with the life expectancy of the population, as well as to provide an orientaticthefor
general ophthalmologistegardingits diagnosis and managememany of therecent
advancesn this area have not resulted in decreasees é blindness due tolgucomain
part because oflelayeddiagnosis, imited access to health services, poor adherence to
treatment, and the lack of awareness of theaiskindness due to this disease

We must improve our strategies to prevent blindréiss toglaucoma ensuring
effectiveearly detection and a management strategy that is accessible and accepted by the
community, without neglecting patient education to avoid progressioasulting in
blindness.

To assistin the fight against blindness dteegaucoma the efforts weraindertaken
to createthis volume dedicated to the general ophthalmolodistioes not represent a
consensustatementbutaims to deliver a overview of themanagemenof the condition
directed above all toward the most vulnerable population groups.

Fernando Barria von-Bischhoffshausen and Jesis Jiménez Roman
EDITORS
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Il. b- PROLOGUES

QUALITY GLAUCOMA MANAGEMENT: An Imperative for Universal Eye Health
Coverage
SergeResnikoff, MD, PhD
President, Eye Health Committee, International Council of Ophthalmology

Glaucoma is one of the most severe and most complex diseases that
ophthalmologists have to deal with. Glaucoma is severe because it may lead to complete
blindnesseven when treated, and glaucoma is complex because it requires individualized
care, making public health approaches very difficult. And yet, universal eye health
coverage can only be achieved if all patients in need (and only those in need) receive high
guality glaucoma management throughout their lives.

Too often, quality has been perceived as a luxury that only rich countries can afford.
In fact, provision of quality eye health services is possible in all communities, regardless of
their income level. Andquality is of particular importance in glaucoma management
because of the chronic nature of the disease: substandard care harms the patient and wastes
very significant amounts of resources.


http://www.icoph.org/downloads/ICOGlaucomaGuidelines-Spanish.pdf
https://www.who.int/blindness/AP2014_19_English.pdf

There is growing acknowledgement that optimal health care chend¢livered by
simply ensuring the concurrent availability of infrastructure, medical supplies and health
care providers. Improvement in eye cdreand especially glaucoma caie requires
providing effective, safe, peoptentred care that is timely, etable, integrated and
efficient’ These seven aspects need to be taken into consideration in order to increase the
likelihood of sight preservation:
1.- Effectiveness: adherence to the present guidelines is the best way to ensure effective
management of el patient, based on evidence and current scientific knowledge.
2.- Safety: glaucoma treatment, being complex and mostly chronic, is prone to adverse
events, including medical errors and medication interactions. Here again, adherence to the
guidelines andgood patient safety practices are essential. Only treating patients who
actually need treatment is a also an iIimporta
3.- Patienicenteredness: the needs and preferences of glaucoma patients need to be
systematically take into consideration. Glaucoma being a blinding disease, patients might
understandably be worried and ask many questions. The eye care team need to be prepared
to listen and answer in a culturaensitive and understandable way. Patients need to be
givenall the necessary easg-understand background so that they can be actively involved
when different treatment options are discussed. Monitoring patient experiences and
perceptions is also critical to achieve optimal adherence to treatment.
4 .- Timeliness a timely diagnosis and initiation of management is indeed critical to achieve
the best possible outcome. In addition, reducing waiting time to access services during the
entire course of treatment is key for adherence. Efficient patient flow systems for
scheduling or modifying visits and for notifying patients are an essential component of
glaucoma services, whether in large hospitals or private practices.
5.- Equity: gaps exist in health care quality everywhere in the world, but they are even more
seriots for disadvantaged populations. In many countries these gaps are actually increasing,
a situation which demands special attention. The quality of care a patient receives should
not vary according to personal characteristics such as gender, race, etgeminaphical
location and socioeconomic status. The services received should be driven by evidence of
the potential health benefits of the treatment only, and nothing else.
6.- Integration: the care glaucoma patients receive across facilities and psovetsls to
be coordinated. With emerging chronic and noncommunicable diseases, more people are
living with multiple and complex chronic conditions, including glaucoma, that require
coordination of care across all levels and throughout their life coursgin@ity of care
and care coordination can improve both outcomes and the care experience of people living
with such conditions. This is particularly true for diabetic patients.
7 - Efficiency: according to WHO about P80% of all health sector resources avasted
The leading causes of inefficiency in glaucoma management include inappropriate
medicine usel including overprescription, an inappropriate mix of human resources,
overuse of equipment and underuse of existing infrastructure. Care shouldiideginy a
cohesive, ophthalmologis¢d eye care team, each taking on tasks that match their
competencies and able to track previous tests and procedures via an interoperable electronic
medical record system, preventing repetition and waste of resources.

In summary, highguality glaucoma management involves the right care based on the
existing guidelines, at the right ti me, res
while minimizing harm and resource waste. Quality glaucoma management increases the
likelihood of preserving sight and contributes to the achievement of universal access to eye
health. Regardless of the income level of a country, the quality of glaucoma management
can always be increased.
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GLAUCOMA IN THE WORLD AND IN LATIN AMERICA

Rupert Bourne MD, BScFRCOphth
Consultant Ophthalmic Surgeon (Cambridge University Hospitals)
Professor of Ophthalmology, Vision & Eye Research Unit, Anglia Ruskin University, Cambridge
National Lead for Ophthalmology NIHR Clinical Reseakbftwork
VELG Vision Loss Expert Group Global Map IAPB

It is a great pleasure and privilege to be writing this foreword for such an important
series of guidelines of for the managemenglaticoma. In March 2017, | had the pleasure
of meeting fellow ophthalmologists with an interest in glaucoma at Veracruz. This meeting,
which was an alliance of IAPB, PAAO, and PAHO, was an opportunity to discuss the
various glaucoma guideks in differentregions of the wrld and to create a guideline
which fitted the particular needs of Latin America. This is what is now before you.

The need is pressing. Working with colleagues in the Americas, we (the Vision
Loss Expert Group) estimated that in 2015n5ipeople across Latin American and the
Caribbean (LAC) had some degree of vision loss, and that between 2015 and 2020, the
number of people with vision loss will increase by 12% to 132 millibon2020, glaucoma
will contribute to 2.23.7% of blindnesand moderatandsevere vision impairment (<6/18
in the better eye) in Latin America which is higher than what we observe globally (2.0%).

After cataract and uncorrected refractive error, glaucoma is the next most common cause of
blindness in all LAC regins except Southern Latin Amerjaghere glaucoma iur times

most common after agelated macular degeneration. So, the need to address the burden of
glaucoma is clear and we all know that glaucoma causing blindness or vision impairment is
the tip of thke iceberg. The reality is that there are many more people affected by glaucoma
at earlier stages where their binocular vision is less severely affected and there is an
opportunity to arrest the disease with treatment. In many regions of the \terld
fragmentation andsegmentation of eye health systems between and within coumiags
explain why disparities in visual health status exist. This is all the more reason for
producing guidelines on glaucoma management so that there is standardization in the
appoach to patient care and the opportunity to measure the effectiveness of our
interventions.

Grant and Burke in 1982 asked 6Why do so
Susanna asked again in 2015 O6Why do some pe:¢
excellent updaté Grant suggested that a third are undiagnosed, a third are not treated
properly, and a third are not compliant with therapy. While | am sure that these proportions
will vary wherever you happen to be working in Latin America (or indeeddsieof the
world), these remain real considerations. Glaucoma care guidelines offer the opportunity to
correct the proportion undiagnosed by improving surveillance systems, the accuracy of
referral of suspected cases, and recognition of glaucoma by d@altiproviders.

Guidelines also improve the quality and effectiveness of treatment, for example by assisting
the clinician in stratifying their glaucoma patients by risk and thereby concentrating
resources on detecting and protecting those at greateef dskerioration.

Thirteen years ago | wrote an Editorial for the British Journal of Ophthalmology
called o6Worl dwide GI auc ¢man twhhriaouhg hl twreo tleo ofikTi
doubt t hat gl aucoma suffers fr @nrevarsible,6i mage
difficult to detect, and difficult to treat means that it is often viewed as less of an urgent
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issue, particularly in nations where other more remediable disease such as cataract are more
prevalent. o | stil | sitcethenterechave beernssonie majdr steps he ¢
forward in awareness of glaucoma, understanding of effective anéftastive treatments,

and better strategies for detection. | am convinced that these guidelines will play an
important role in continuing thesadvances to counter this public health concern.
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GLAUCOMA IS A REGIONAL PRIORITY IN VISUAL HEALTH:  An

Action Plan to Prevent Blindness and Vision Loss
Juan Carlos Silva MD, MPHRegional Visual Health Advisor, PAHGYHO

For the year2015, it was estimated that there w&84 blind persons in Latin
America, and12.46 million with moderate or severe visual deficits. The main cause of
blindness was catarh and theleading cause of visual deficits was refractive errbrs
Although prevalence has been decreasing with respect 20 tiestimate? it is necessary
to strengthen prevention programs to reduce the absolute numbers of persons with
blindness and visual deficits due to preventable caustmsvever, the increase in the
population and its agidgepresent challengesincethe demand for services will increase
in the future. In response to thlEguation,in 2013the World Health Assebly approved the
20142019 action plan for the prevention of avoidable visual disability and blindness,
AUni ver s al eye heaffor20142a19 dgtlcalld apbn the dMembern p | an
States to consolidate their efforby/ integratingeye health intotheir national health
systems, in order to reduce blindnédhe 20142019 Strategic Plan of the Pakmerican
Health Organizatioms an action plan for the prevention of blindness and visual déffeits
representin@n updated version of the Plan approved by the Directing Council of the WHO
in 2009,which placegriority oneye health and prova$guidelines for concrete initiatives
to address priorities specific to the region in the area of blindness prevention

In Latin America,the prevalence of blindnessn persons over age0 varies from
1% in urban areas with high levels of socioeconomic development to mord%mnamrural
and marginalized areahe main cause of blindness is catafécalong with diabetic
retinopathy andgjlaucomé In the Caribbean, cataract aglducoma caws75% of the cases
of blindness In the majority of countries there are sufficient ophthalmologists to cover the
existing need, but there is an imbalance in distributiaith a higher concentration of
professionals in zones with higher per capita gross domestic product, as has been
previously documented in some countrfigBuring the past decade, access to services has
successfullypbeen expanded, atemonstratedy rising averages in the rates of cataract
surgery*12 Obsening that visual disability is a significant problem in the regiow one
which isassociated with poverty and social marginalization, and that the majority of causes
of blindness are avoidablé& must be noted thatwrent treatments are among the most
costeffective of all medical interventions.

In Latin America,the prevalence of taucoma vares betweenl% and 3.4% in
persons over age0, and it accounts for betwe&b% and20 %of thecases of blindness in
countrieswith greater African heritagéln the Caribbean, the prevalence of open angle
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glaucomain persons over agdl exceeds %, and it represents a significant cause of vision

loss and the main cause iofeversibleblindness>'® There are countries with information,
communication and education programsth respect toglaucoma, but the rates of
glaucoma surgery in the region are very Iéithe general aim of the Plan is to reduce
avoidable visual disability as a public health problem, and to ensure access to rehabilitation
services for the visually disabled, improving access to ophthalmological asaran
integratedpart ofpublic health sytems,andincreasing political and financial commitment

with respect to eye health. Thabjectivesof the Plan are a combination of treatment,
promotion, prevention and rehabilitation, which must be focused on populations who are
not served by the healthystans; the primarycare system for eye health must be
strengthenedn orderto detect and refer persons with visual deficits, encourage diabetic
patiens to have annualetinalexans, and remind patients over ag@ with risk factors for
glaucomato haveregular ophthalmologicatheckups Obijective 3.3 is to reduce the
incidence of blindness due to open anglaucomathrough detection and treatment,
especially in higkrisk groups such as persons of African descent, the Caribbean population,
those over agd0, and those with a family history gflaucoma.A concurrent aims to

ensure that blind and visually disabled persons have access to rehabilitation programs and
educational opportunities, in accordance with universal agreements such as the Convention
onthe Rights of Persons with Disabilities
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1.-INTRODUCTION

Dr. Fernando Barria vofB.

In recent years, the prevalencetbé entire spectrum gdathologies related to aging has
increased, due to demographic changethe populationPrimary open angle glaucoma is
one of these pathologies, andthe number of cases increaseases of vi®en lossand
blindness will alsaise The ultimate aim for developing this guide is to improve clinical
practice in the timelyidgnosis and management of primary open angle glaucoma, and thus
to reduce the rates of vision loss and blindness, which on the world level continue to be
estimated at somE2%!?! Because of thisf is necessary to creastrategieso reconcile the
generéa clinical guidelines foropen angle lgucomawith considerationsassociated with
local capacitiesuch as thavailability of human and financial resourcas well as cultural
factors. There is no single method of diagnosis, @uade isgreat variation in medical
practice with regard to managemertpntributing to a situation where there is
underdiagnosis djlaucoma, with aeast50% of those affected reaining unaware of their
condition, combined withovertreatment, considering that many casésch are merely
glaucoma suspects are receivireptment

The ultimate aim of a guide is £nsure thatnedical actios arebased on scientific
data, by providng recommendations focused on improving medical practice, optimizing
decisionmaking based on a systematic review of the best scientific evidence deriving from
properly conducted researcland evaluating the risks and benefits of the various
alternatives dr diagnosis or treatment, with tiitimate aim of optimizing health care for
patients. Therés currentlyan epidemic ometa-aralysis, which only complements medical
experience, and it is necessarytoaway with thesupposed padigmthat evidencédasd
medicine onlyseeks to reducthe costs of medical practice. This will require integrating
the scientific evidence obtained from individual clinical experience, as well as the values
and preferences of patients, in decisinaking. This guide does noinato be a textbook
for theglaucomaspecialist; instead, it is dedicated to the general ophthalmologist and other
health professionals. A clinical guide on the Latin American level must cover the following
topics:
1.- The epidemiology of glaucoma on the world level and in Latin America, to assist in
the development of management strategies, considering the magnitude of the problem.
2.- Early detection at the primary-care level in the community,directed ateffectively
identifying glaucomacases, andncluding three phases a- Identifying patients with
glaucoma risk factor$.- Determinng which stages to detect, in order to develop screening
programsat the primarycare evel, anddeciding how to implement these programsgc.-
Determining low to diagnoseglaucomaon the secondary level, which requires specialized
equipment.
3.- Effective and timely management of glucoma presentingrecommendations with
respect tanedications, laser treatmemt surgery. At this stage it rudal to identify the
p at i degraedd mogression, as well as existingk factors for blindness.
4 - Finally, patient education is of fundamentaimportance, considering that glaucoma is
an asymptomatic condition ith associated low adherence to topiteeatment It is
considered a disease that poorly understood by patiest the community, and
governmental authorities.

There are two questions that we must answer:
1.- Why has blindness due to glucoma nd decrease® Some reasoninclude the
following: a) There isan increase in clinical casesisociated with the aging of the
population. If we estimata prevalence in Latin America &.4% of the population over
age40,34 as the older population increases, clinical cases and the risk dhbsawill also
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increaseb) In 56 to 75% of casesglaucomaremainsundiagnosed®’ c) Thereare low
rates of adherence to topical treatment; it is estimatedstme30 to 50% of patients do
not use their eye drops in the manner prescibEus is asociated with the low level of
knowledge about thdisease and the damage it can cause, and thus education is needed,
although clear evidencis lackingthat treatment i®ffective at a very early stage. And
finally, d) Most patientsin the regionare in developing countries andembers of
vulnerable populatiogroups without access teffectivediagnosis or treatmeft
2.- Why do patients become blin@ In generalthey kecome blind because :0d) Late
diagnosis A study by MoorfieldsHospita? estimated that nearly 90% of patients who
progress to legal blindness entered tiospitalwith moderate or advanced damage from
glaucoma (visual field N\ > 6 dB) in at least one &y Many patient®btainstorebought
eyeglassesvithout an eye examyith false confidencethat their vision is goodwhich
delays the cetection of visual pathologies, includinglaucoma. Even in developed
countries,it is recognized thagarly detection oflaucomaremains a problerthat needs to
be addressedOpen angleglaucomais most frequentput angleclosure glaucomais
underdiagnosed due to the lack of gonioscdpyAcceleratedate ofprogressionAfter a
diagnosis ofglaucoma, it is necessary to analyze filte of theprogression of damage to
the visual field® in orderto detectrapidly advancing damage, given that thoasegresent
a greater risk of blindnes$his functional loss can be evaluated bynparing successive
visual fields, analyzing the indices of the visual field (IVF)usingprogressive angsis,
which producesa physiological curve of functional loss of vision with agehlighting
progression caused by glaucomatous damage.viris important to consider this rate of
progressioras part of the framework afinical management of a patient, sirtceatment
must be much more aggressive when ridie of progression ishigher, also taking into
accountfamily history, the level or fluctuation of intraocular pressure, gonioscopy or
corneal thickness, as well as life expectar@ther clinical factors to consider include the
presence of geudoexfoliion; pigment dispersion; theurrentstate of damage to the optic
nerve; and the presea of any systemidinesses.c) Other Caused ack of awareness of
the disease, considering that many patients do not understand the seriousness of their
condition, and thus they exhibit low adherence to treatment and fail to attend their medical
checkups There can also be barriers impeding access to appropriate therapy, such as the
high cost of treatment or inadequate medical controls that do not include-fgll@xams
to evaluate the progress of the condition and adjust the treatment plan.

Because of all of the abaoyvthis text aims to be a systematic support guide for the
general ophthalmologist and other health professionals.
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2- THE EPIDEMIOLOG Y OF GLAUCOMA

2a THE GLOBAL PREVALENCE AND IMPACT OF GLAUCOMA
Dr. Van C Lansingh

Glaucomais a form of optic neuropathy, and it is the second leading cause of
blindness in the world, responsible for betw&e®% and 8% of cases of blindness A
recent systematic review &0 populationlevel studiesevaluaing glaucomacasesamong
252,894individuals estimated that the world prevalencegidiucomais 3.54%, afecting
64.26 milion people? however, its impact varies greatly among different populaidns
The largest population with glaucoma is found in Asia, wheedfétcts 39 million peogde
(34%o0f t he r egi)duthesprepalenre i raghar Afrita and Latin America
(4.79% and 4.51%, respectaly).® Consideing thatAsiai s t he worl dés most
region, and its populatiois aging, that continent represe@%of t he wor |l dds «cz¢
glaucoma.The authors have projected that the number of people giatlcomain the
world will increase t076.0 milion by 2020 and to 111.8 milion by 2040, with aging
populations in Asia and Africanost strongly affectedAnother recent systematic review
estimated the world prevalence of primary open aggacoma(POAG), identifying itas
responsible for3 out of 4 cags ofglaucomé&:® The authors were more inclusiveith
diagnoses ofjlaucoma,basing them orvisual field datarather thanintraocular pressure.
Surveys of parameters of the optic disc to define abnormdiftimdere the visual field
cannot be assessed, are very vagiand cannot bdirectly compared The methodology
of the Rapid Assessment of Avoidable BlindnéBAAB) detectsglaucomaonly in a
terminal stage with vision lo%sand does not include cases of eaglkaucoma The
internationalophthalmological epidemiologgrganizationcarried out a systematic review
of 81 studies covering5,266 identified cases amor@l6214 participantsand thusgreater
than that estimated in previous revietWsand concluded thathere were57.5 million
people with POAG irR015,which will rise t065.5 milion by 2020%

It is difficult to conceptualize thenpact andburden ofglaucomain terms of the
number of people affected, because during the early stage of the condition, patients may be
asymptomaticln epidemiological studies in developing countries, betw&¥ and 96%
of persons withglaucomahad not beerpreviously diagnose¥!! Even in developed
countries, betweeb0% and 85% of persons witlglaucomado not realize that they have
the condition, with differences observed among racial and ethnic gfé&ipBor example,
in the United States, AfricaAmericans have a 4i#bld greater probability of having
undiagnosedylaucomacompared to Caucasignand Hispanics have 2.5fold greater
probability thanCaucasians* Among patients whavere unaware thahéy hadglaucoma,
33% werealreadyin anadvanced stage of the disease in at least oné® éyeSingapre,
56.0% had significant damage to their visual figfdand in rural communitiesn Ghana,
34% with a new diagnosis of POAG weadreadyblind.}” Studies have reported thame
out of everys a 6 patientswith glaucomaare blind!581% For this reason, knowing the
number of people with vision lossauged by glaucomacan be a more seful
epidemiological data point than the general prevalencglanfcoma for the purposes of
planning prevention and treatment prograthfias been estimated that2010there were
2.1 million blind persongn the world (0.1% of the global population and 4.2 million
people with visual deficits due glaucomg however, there was significant geographical
variation. In tropical Latin America, the prevalence of blindrnesmsed byglaucomawas
0.3%, contribting 15.5% of the cases of blindngsn that regior? Numerousfactors can
explain the great differences in the rates of blindrees$ visual impairment caused by
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glaucoma.Studies have reported that the age and state of vision at the onset of the
condition the rate of progression of tHeess;higher levels of intraocular pressulack of
access to services dndlow quality of those servicedow adherence by the patient to
exams andreatmenta lack of knowledge aboglaucomaandpovertyareall risk factors
for becoming blind due toglaucoma?®4? Additionally, it has been reported trglaucoma
tends taaffect people of African heritagearlier andmore aggressivel§2%4%! and for this
reason,blindnessmay be more common among people ofié€n descent because the
overallduration of theglaucomais longer

With respect to thesk factors for glaucoma many studies report gender as a risk
factor249.11.15555 concludingthat men have a higher risk of suffering frglaucomathan
women®# This association may be related to the fact that men have a higher risk of
comorbidities such as cardiovascular disé@88imilarly, patientswith African and Asian
heritage are more susceptible to systemic illnesses, incluliitgetesand hart disease,
thanCaucasiang;>"¢° and these illnesses are cleasbsociatedvith glaucom&-%°61 High
blood pressur%* and possiblyalsolow blood pressureare alditionalrisk factors, while
the evidence is not conclusive with respect to obitre sleepapned>%° Eye-related risk
factorsincludemyopia and high intraocular pressgre®1%53.54%93 Studies have concluded
that greater age is a ris&dtorfor glaucoma*155*"3dthough this variesccording taace
and ethnicity. For example, a systematic review found that the prevalend®O&G is
higher (12.2%)among patients of African descent who 8feyears of age; however, the
increase iglaucomarisk by decade of age was greater among Hispanics and lower among
Asians possibly attributabléo genetic factord?’+77

The costs ofglaucomaare sobering In the United States, the direct annual cost of
glaucomais betweenUS$3and % billion.”#8! The main financial burderarises fromthe
cost of medicationg®8283which in Euro range between 42% arib% of direct costs,
depending on the stage of the diséd$e.Mexico, where the national laboratories produce
glaucoma medications, prices can be more affordable, with an annual cost pergdatient
betweenUS$4.97 for timolol) and US$675.39 for brimonidine)®* neverthelessfor low-
income patientghe cost ofjlaucomareatmentepresentsn average dd1.5%of monthly
expensef® In fact, people with glaucoma itessdeveloped countries mapend between
20% and50% of their monthly income otheir glaucoma treatmesi¢® The lack of access
to health insurance is significant in ledsveloped countries; ifndia, it was found that
92%of patients did not have insuraf@hus, arly diagnoss and proactive treatment may
be very influential in reducing the costsgdiucoma’?8

Living with glaucomaand its consequenceside fromthe economic burden, such
as vision loss pain and side effects of treatment negatively impact quality of lifé>103
Patientswith glaucomaare more likely toreport depression, anxiety, burns, falls, and
difficulties in walking, driving and reading, among other limitations affecting daily
life 90.93.103135 Although quality of ife becomes diminished with the severity of the
iliness?136.137even m@mtientsat an early stage aflaucomaand with normal visual acuity
report a lower quality of 1if@%138141 Simply having a diagnosis aflaucomais enough to
reduce quality of lifewhich can bdower thanthe quality of life with other eye conditions
that causeblindnes$%14? |t must also betaken into account that théme required for
regularc heckups and associated examinations al so
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2.0 GLAUCOMA EPIDEMIOLOGY IN LATIN AMERICA : Global and
Latin American Evidence

Drs. Jaime Soria, Jodo M. FurtadmdVan C. Lansingh

Glaucoma s the second leading cause dflindnesson the world level and the

leading cause of avoidabldindness' For 202Q it is estimated that the total number of
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persons diagnosed witflaucomain Latin America (LA) may reach8 million (ClI 95%
possibly reaching13.6 million),? represernihg 12.9% of the global totat The regional
prevalence of glaucoma IrA for personver aged0is calculated aB.6% Cl 95% 2.08i
6.31)2 This prevalence and incidence gfaucomain the Hispaniovorld is reognized as
being lower than in African populations, but greater than in -Ragpanic white
populations It is expected that ehprevalenceof this conditionwill increase in LA
athoughit varies among the different Latin American countries, with a rdrage 1% to
3.4%5% The impact of glaucomaon vision is difficult to measure hd the RAAB studies
report that low vision in persomm/erage50 variesgreatlyamong the different countried
the region from 2% in El Salvadoto 43% h Cuba’ with glaucomabeing responsible for
15to 20% of the total cases of blindness

Compaed with cataractglaucomahas a low coseffectiveness ration diagnosis
and treatmerit Up to 75% of peoplewith glaucomaare undiagnosédand studies carried
out inBrazil report a best corrected vision at first appointment less than or e
in the worse eye i13.6%o0f cases, and in the better eyel®4%of casesanda cupto-
disc ratio of betweefl.8 and1 in the worse eyé 67.7% of casesand in thebetter eye in
58.8% of cases. Thus, it is important to strive for early detection and the timely
management of necomplicated cases by ophthalmologistt the primarycare level,
referring advanced, complex or surgical cases to specialists
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2.c ADHERENCE TO GLAUCOMA TRE ATMENT
Drs. Jaime Soria, Jodao M. FurtadmdVan C. Lansingh

One important problem is tHack of adherence to treatmentwhich is associated
with ethnic group, socioeconomic status and level of educhtidhe opinion of specialists
I's that t he cost of me di c a (96%), arsl alsofnfales t s
treatmentless accessible famost patient§72%), and thus it isthe main cause of poor
adherence ttreatmentwhich affects nearlp0% of patients whether the medications are
generic or notinterchangeable bioequivalenté81.6%).2 In addition, members of
vulnerable population groups also face difficulties in attendpighalmological checkups,
which affects fulfillment of the treatment.

Nearly 98% of glaucoma specialists in Latin America prefaedication over
surgery as a firstline treatment. According to their responsegrostaglandins lower
intraocular pressure more thaetablockess (100%), have fewer systemic effec{90%)
and tendo be the first option fo87% of glaucoma specialisésin LA the most commonly
used medications are prostaglandin analogs mtdblockes.? There is ongoing debate
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about resultsvhich suggest thathe therapeutic response might be diffe@miongspedfic
Latin American population grougs:® In any case, gherence to treatmeand monitoring
of theprogression of glauconae extremely importasst’
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2.dRATES OF SURGERY FOR GLAUCOMA: A re they sufficient?
Drs. Jaime Soria, Jodo M. FiadoandVan C. Lansingh

Surgerycan be an alternative to reduce intraocular presadrerelimited resources
are availablefor the ongoinguse of medications In 2013, Mansouriand collaborators
created an index callethe Glaucoma Surgical Rate (GSR), defined as the number of
glaucoma surgeries per million persons per yeHnere is no ideal number of glaucoma
surgeriego be performedhut the authors have found a higher G&Rountrieswvith more
abundant resources ardlarger number obphthalmologit On the world levelin a
sample of 38 countrie$, the average rateis 139.2 glaucomasurgeres per million
inhabitants per year, but with great variation. Among the countfethe Americas
included inthe study, Canada has the highest G&R4), while fewer surgeries than
average are performeh Chile (103), Colombia (63.5), Puerto Rico (43.1), Paraguay
(31.5), Bolivia (29)andBrazil (16.9). The authors also note that teghilectomyis the most
commonsurgery forglaucoma and theoverall trend is toward aeducednumber of
glaucoma surgeries, especially in developed countries, such as ktaaleedby 47% to
365.3in 2000) Holland (declinedby 45% to 85.2 in 2000) and Australia(declinedby
57,3%betweenl997and2003,to a rate o0fl833), possibly due to the advent of new types
of pressurdowering drugs
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3.- BASIC DIAGNOSTICS FOR GL AUCOMA:
Howtoidentiyfi gl aucoma suspe

Glaucomasmay be primary or secondaryhe type(fifirst name) of glaucomais
determined by gonioscopippen, closed, secondary or congenital, among others) and the
stage of progressiorilést name) is determined by the observed damage to the visual field
(ocular hypertensigrearly or incipient damagenoderate, advanced or estage damage).
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Knowing the type andhe stage of progression of tlggaucoma we canidentify the best
possibletreatment for each case.

CONSEN®S!
DIAGNOSIS OF GLAUCOMA:
A The 1 oss of deetminesahbdisgamserg! i on cel | s
AA suspicion ofglaucomaarises irthe presence of one or more higék factors
For the diagnosi s
- Elevated intraocular pressure is not required.
- The opticnerve must be evaluatediainly considering the increase in vertical
excavation.
- A functional (computerizédvisual field and/or structural examination must also be
carried out
A A case of monocular glaucoma should be considered, in principle, a secondary
glaucoma

1. Consenss of theGrupo Mexicano de Investigacion en Glaucamnd theColegio Mexicano de Glaucoma: Dr. Jesus Jimenez

3.a RISK FACTORS: What to look for
Jesus JiméneRoman, Carlos Chau Ramaad Miguel Moreno Marin

There are risk factors related to the condition which are comamoang the
majority of patientswith POAG, such asocular hypertension and/or direct family
history of glaucomaandthe diseaséas also been associated with reduced central corneal
thickness, as well as Hispanic ancestiMultivariable studies identify ocular hypertension
a vertical increase ioptic disccupping myopia, advanced age and family history as risk
factors for developinglaucoma* Thus, therisk factorsto look forare as follows
A) High risk factors for open angle glaucoma
1.- Ocular hypertension IOP elevded above24 mmHg.High intraocular pressuris the
most frequent risk factor, and the only one that is modifiablen glaucoma treatmenit
is alsoa riskfactor for the progression of the disead$eressures above 20 mmHg, taking
corneal thickness into account, @ensidered to bsuspicious ntraocular pressure in the
absence ostructural orvisual field damageandeven pressures close to this legah be
considered suspicious dssociated with other risk factors such asreased optic disc
cupping, optic discasymmetry, or positive family historyluctuation of intraocular
pressureis a riskfactor for theprogression of glaucoma althoughit is subject tadebate?
Graphingchanges in pressure over tinseuseful inglaucoma suspectisesas well as with
glaucoma patients This allows identification ofvariations in IOP, upper and lower limits,
and target pressures in the casglalucoma.An averagelOP of 19 mmHgin a patient
without structural or visual field damage, or fluctuations greater4hamHg,are warning
signs. The water drinking test is an alternativethe daily pressure curvédr. Remo
Susama, Jr).

2.- Family history of glaucoma: Some D to 20% ofpatientswith glaucomahave a first
degree relative with the condition. We must ask alaoiamily history with glaucoma as

well as family members witblindness The condition arise8.7 times more often among
individuals with family members with a positive diagnosiglzZfucana®”’ It is known that
glaucomacan be hereditary, and its prevalence is estimated at five to 20 times greater with
a positive history of glaucoma in the fanily
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3.- Increase or asymmetry inoptic disc excavation (cupto-disc ratiQ: Exploring the
optic nervethrough direct ophthalmoscopy, it is necessary to evaluate its characteristics,
taking into account theize of theoptic nerve, its coloration,vertical and horizontal
excavation the thickness of the neuroretinal rim (the ISNT rule, which is applicable to
discs of normal size andshapg, notche, localized or generalized pallor, the type and
degree of pepapillary atrophy, and the visibilityo( not) of the lamina cribrosa, among
othes. The presence d@plinterlike hemorrhages in thabsence of systemic diseases such
as diabetes mellitushigh blood pressure orasculitisis a relevant sign ofjlaucoma
particulaty in normatpressuregglaucoma,in which it can be seen in up #1% of cases.
Optic nerve Bmorrhagesra associated with the progression of glaucoatang with an
increase in excavation in oldertants

4.- Age: The prevalence and incidencegtducomancreaseby 4 to 10 times inindividuals
over agec0.

5.- Central Corneal Thickness If below 545 microns in the central area, it must be
considered inglaucoma suspectases andpatiens with glaucomawhen the IOP is
evaluated However, it is not possible to define the exact impact ofthieknesson 10P
readings and thughe algorithms offered for the correction of IOP ayminealthickness
lack consistencyThere are other relevafactors such as the curvature and elasticfythe
cornea,and all of thesdiomechanical factors generate variationgQi readingsas seen
when Goldmanntype applanation tonometry (GAT$ used Because of this, this factor
must beconsideredn the diagnsetic process witlglaucoma suspectses andpatientswith
glaucomabut its practical utility must beeighed*°

6.- Humphrey Visual Field, full-threshold30-2 with standard deviation greater tha98

dB, after a normal baseline24-2 perimetry is the most commonly used pattern, and the 10
2 strategy is used most frequently with the aimeaflier diagnosis. In theglaucoma
suspect patient the visual field is normal, without field defects typical ofjlaucoma
which does not rule out ¢hpresence of the disease. Defects in the nerve fiber layer precede
alterations in the visual field, even years before they appear in an examination, and thus
with a glaucomasuspect cas# is necessaryo carry outstructural examinations such as
optical coherence tomograpf@®CT), Heidelberg RetinalTomography(HRT) or scanning
laser polarimetry

7.- African or Hispanic ancestry. Persons of African descent have a greater risk of
developing POAG! and it has beeshown thathe prevalence farispanicslies between
that of AfricarAmericansand Caucasiarid

B) Lower risk factors

1.- Vascular Factors Systemic arterial hypertension Cardiovascular diseas¥ascular
factors have beelnked to the development and progressiomglaficoma. Low systolic or
diastolic pressurer a history of cardiovascular disegare associated with the progression
of primary open anglglaucomat* There are circulatory abnormalities of thgtic nervein
subjects withglaucomawith a reduction of up to 25 % dflood flow in the neuroretinal
rim compaed withcontrolgroups.

2.- Myopia: Myopiagreater than6 D is a risk factor associated wittaucoma,n which
one finds alarge disc area, broad excavation and a rotation of the(alidique papill3,
making a detailed examination more complicafEdese difficulties oblige the clinen to
carry out apainstakingexploration of theoptic disc and to usedditional structura
methods.

3.- Migr aine

GOALS OF EVALUATION: Evaluation ofapatient with suspected glaucoma requires:
1.- A detailed clinical history

2.- A complete ananeticulousophthalmologicaéxamination
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3.- Functional documentatio#chromatic perimetryFDT.

4 .- Structural documentation: photography of tipti@nerve structural analysis of the head
of the opticnerveand of the nerve fiber layer with Optical Coherence TomogrgPigm)
and/or Heidelberg Retinal TomograptiyRT).

References

1. American Academy of Ophthalmology Glaucoma Panel. Preferred Practice Pattern Guidelines. Primary Open Angle Glaucoma
Suspect. San Francisco CA: American Academy of Ophthalmology;2010.

2. Mitchell P., Hourihan F., Sanbach J., Wang JJ., rHitionship between glaucoma and miopia: The Blue Mountains Eye Study.
Ophthalmology 1999106:2010

3. Damji KF, Muni RH, Munger RM. Influence of corneal variables on accuracy of IOP measurements. J Glaucoma 2003, 12:69

4. Ponte F, Giuffre G., Giammanco Rt. Al., Risk factors of ocular hypertension and glaucoma: the Castledaccia Eye Spuady.
Ophthalmol 199485:203

5. Schulzer M., Drance SM., Douglas GR., A comparison of treated and intreated glaucoma suspect. Ophthalmolog}01991;98

6. Wolfs RC, Klaver Cc., Ramarttan RS., et al. Genetic risk of primary open angle glaucoma. Pogdetiofamilial aggregation study.

Arch Ophthalmol. 1998116:1640

7. Wolfs RC, Klaver Cc., Ramarttan RS., et al. Genetic risk of primary open angle glalrapodationBase familial aggregation study.

Arch Ophthalmol. 1998116:1640.

8. Basic and Clnical Science Course Sectio@lucoma. Editorial AAO. LEO 1992000:7 10.

9. Wornal RPL, Bausri E, Wright LA, Evans JR, Et. The African Caribbean eye surbey: Risk factglaufmma in a sample of africa
Caribbean people living in London. Eye. 1994:;8:31

10. Mansouri K., Leite MT., Et. AlAssociation Between Corneal Biomechanical Properties and Glaucoma Severity, Am J Ophthalmo.
2011 Oct 19

11.Leske M., Et. Al., Risk Factdor incident Open angle glaucoma, The Barbado Eye Study, Ophthalmology 2008; 985:85

12.Francis BA., Et. Al., Intraocular pressure, central corneal thickness, and prevalence-ahglgeglaucoma: the Los Angeles Latino

Eye Study, Am J Ophthalmd008 Nov;146(5):7416

13. Shorstein N., Et. Al. Migperipheral pattern electrical retinal responses in normals, glaucoma suspects, and glaucoma patients, BR J
Ophthalmol, Vol 83, No 1

14. Vital P., Jiménez Roman J., Twentyour-hour ocular perfusion pressuie primary operangle glaucoma, Br J Ophthalmol
2010;94:129%1 1294.

15. Bengtsson B. The prevalence of glaucoBral Ophthalmol. 1981;686.

3.b EVALUATION OF THE HEAD OF THE OPTIC NERVE

Jesus Jiménez Rén Maria del Pilar Alfaro GoldaracenandJorge Gamiochipi Arjona

Evaluation of the optic disc isrucialin the diagnosis oflaucona, and the general
ophthalmologistmust be able to recognize its clinical changes, as well as associated risk
factors, sincehe disease iasymptomatic in its initial stagé¥
OPTIC DISC EVALUATION
Size and form of theoptic nerve: The opticdisc has an oval shape, being a loihder in
its vertical extensionin contrast with the cup, whose horizontal diameter is greater. Within
the refractive range of5 to +5D, the size of the disc shows little variation; however,
patientswith hyperopia above5D have smaller discs, and those with myopia greater-than
5D have larger discd.arger nerves, macrodiscs megalopaplbe (twice the aerage of the
studied populationwith values greater tha®.5to 3 mn¥), can be divided into primary
asymptomatic(without morphological defects)rimary symptomatic(pitted, "morning
glory" syndrome among othefsand secondarywhich continue to grow from birth and
correspond topatients with high levels of myopia Small nerves, mrodiscs o
micropapilae, are associated wittpseudopapiedema,drusenand norarteiitic ischemic
optic neuropathy, and those of statistically normal size with iécteischemic optic
neuropathy, retinal vascular occlusions gr@licomaln themacre or microdiscit is more
difficult to identify glaucomatous damage
Size and shape of the neuroretinal m: In a disc of normal size and shaplee trim is
wider in its inferior portion, followed by the superior and tiasalsectors and thinnest in
its temporalportion (the ISNT rule). With the progression afjlaucomathe rim tends to
lose its form first in thénfero- andsuperotemporaones, vhich correlate with the defects
found in perimetry.
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Cup-to-disc ratio: The cupto-disc ratio in normal eyes is greater on the horizontal plane,
compared with the vertical. Ipatientswith glaucomatous damage, thertical aspect
increases more rapidly, so that the coefficient ofiitilzontatvertical ratio becomes less
than 1 An asynmetry greater thad.2 between one eye and another is very rare, and thus it
is suggestive of damage, with the exception of castbsan existingasymmetry in the size

of the optic disc between the two eyes, for exampénisometroa

Configuration of the excavation Damagemay begin with an increase in the physiological
excavation; however, there is some portion which is lost before the rest, and it appears as a
notch, or more rarely, as a pfxon loss ofup to40% can occurwithout evident visual
field defectsas seetfin Goldmann perimetry.

Postion of the central retinal vessels and their_branchesThe location of the central
retinal vessels may be associated with the loss of fibers due to glaucomatous damage,

(A) Initial photo of a patient with
primary open angle glaucoma.

(B) Photo of the same patient 12 years
later: concentric increase in excavation
and thinning of the superoteonal
neuroretinakim.

Taken from Campbell DG, Netland PA:
Stereo atlas of lgucoma, St Louis, Mosby,
1998.

associated with lossdas the neuroretinal rim. As the excavation increases, the vessels
which usually passn a perpendiculaorientation above the disc change their direction and
take on a more vertical position. This change in the configuration of the vessels is a
sensitive indicator of changes in the optic disc, and it must be monitored. The vessels which
pass circumferentipfonthee mpor al side of the excavation a
are common iglaucoma.

PERIPAPILLARY DATA

Peripapillar hemorrhages Splinterlike hemorihages around theptic nerveare very rare

in normal eyesput they are seen id-7% of patientswith glaucoma They are more
common in normatension glaucoma, and they have been associated witksldsghe

nerve fiber layer and defectss seenn perimetry exams They tend to be presefr
intervak of 2 to 35 weels.

Hemorrhage in the infericsection of the
optic nerve.

Taken from Campbell DG, Netland PA: Stereo
atlas of glaucoma, St Louisjosby, 1998

Defecs in the nerve fiber layer. These represent the lossagitic nerveaxonsdue to any
cause of optic atrophy. There are two patterns of fiber logsicalized, in a wedgshaped
pattern which occurs in approximateB0% of patientswith glaucomaalthough it can also
arise fromother causes of optic atroph®. Diffuse, which is more difficult to detect and
can coexist with the previous formavaluation of the nerve fiber layer can be carried out
usingvarioustechniques. Defects in the nerve fiber layer have a sensitivéy-64% and

a ecificity of 3-17%for glaucomatouslamage
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Diameter of retinal arteriol es Narrowing of the arterioles in the head of tpic nerves

a nonspecific indicator of optic atrophy, either gfaucomatousor nonglaucomatous
origin.

Peripapillar _choroid atrophy: Traditionally, two zones of peripapillar atrophy are
distinguished: théveta (centraland the gpha (pelipheral). To these, the gamma and delta
zones have recently been addaépha zone A peripheral region of irregular hypand

hyperpigmentation due to partial atrophy of the pigmentary epithelium of the retina and

thinning of theoverlying chorioretinal dyer. It appears with drequency 0f15-20% in

healthy eyes.Beta zone: A central region which represents marked atrophy of the

pigmentary epithelium of theetina and thechoriocapilaris the sclera and the choroid

vessels are visible, and there is aidished number of photoreceptors. It is less frequent in

healthy eyes, and thus it is more indicative of some kind of pathological process. We also

find the gamma zone:aregion between the edge of the scleral channel of the optice
ard the terminatiorof Bruchd snembraneDelta zone: Central part of the gamma zone in
which there are no cups of at leas0O ¢imdiameter an@ 0 0 gnrength. These last two
zones(gammaanddelta) are useful in differentiating peripapillar atrophygshucomatous
origin versus that occasioned by sevargopia Peripapillar atrophy in the alpha zone
represents a relativecotoma while atrophy in thebetazoneis an absolute one. It is
important to note that optic atrophy of Rglaucomatous origin is not associatemre
strongly with peripapillar atrophy than in normal eyes; thus, the presdgrprogressive
atrophy can help us distinguiglaucomatousersusnon-glaucomatouslamage.

Glaucomatous optic disc with diffuse thinning of tt
inferior neuroretinal rim iad total atrphy of the
pigmentary epithelium of the retina and the
choriocapillaris (beta zone).

Taken from: Airaksinen PJ, Tuulonen A, Werner EB:
Clinical evaluation of the optic disc and retinal nerve fiber
layer. In: Ritch R, Shields MB, Krupin T, eédis: The
glaucomas, 2nd edSt Louis, Mosby, 1996.

SUMMARY : Evaluation of the optic disc &indamentain the diagnosis oflgucoma.A
normal dsc has a vertical excavation less thHa#a and a pink neuroretinal rifiSNT rule)
(Figure 1). Evaluge the size of thelisc with a stereoscopic lenfrom macro>3mm to
microdisc <1.2 mm. One of the first signs oflaucomatousdamage isan increase in
excavationthrough the thinning of thaeuroretinalborder Variations existin the vessels
of aglaucomabus cup, such as bayonet vessebssto therim may bevisible in the form
of a notch, most frequently in thenferior sector(Figure N 2). Also to be considered is a
vertical asymmetry of the excavation greater thar0.2, but if there is a diffuse loss of

axons,the excavation enlarges concentrically due to marked loss of the neuroretinal rim in

all sectorgFigure N 3and4).

Figure 1 Figure 2 Figure 3 Figure4

Figure 1:Normal optic disc with a central cup of diametet &d a pinkneuroretinal rim

Figure 2: Loss of the neuroretinal rim can be observed inirfexior sector(arrow), with the lamina
cribrosavisible.
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Figure 3: One ofthe first signs ofglaucomatousdamage is an increase wertical diameter, with
violation of the Inferior SuperioNasalandTemporal (ISNT)atio in theneuroretinal rim(NR).

Figure 4: With advanced damage, there is marked loss ohéworetinalrim in all sectorswhether
diffuse or localized. Peripapillary atrophy in the beta zone also appears.

There areoptic nerveswhich are difficult to evaluate for glaucomatouslamage,
due to heir form and configuration,and to intrinsic characteristics of thdisc These
include themacrodisc (Figue 5), as well asmyopic discs(Figure 6), because they have a
large oblique optic discand it isdifficult to define the borders of theeuroretinal rim In
cases of ignificant chorioretinal damage or micropapill§Figure 7), it is difficult to
evaluatethe optic cup because it is occupied by neuroretinal tisAls®, difficult to
evaluate are the oblique disc asitlis inversusf the tic disc

. S

L

Figure5 Figure 6 Figure7
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3.c WHAT TO LOOK FOR IN AN OPTIC DISC WITH SUSPECTED

GLAUCOMA
Fernando Barra vonB, Eugenio Maul de la P. ardiis Pefia
G.

¢HOW TO EVALUATE AN OPTIC DISC ?

NORMAL OPTIC DISC* : Oval in shape, witha pink
neuroretinal rim, vertical excavation less than 0.4 anel&
differentiated border

ISNT RULE: In normal cases, the inferior bords thickest
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Temporalthinner/ progression / total excavation
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SUSPECTED GLAUCOMA: Multiple risk Factors: Family histy, IOP>21, age

over 65yeas, unilateraBlindnessPseudoexfolidon syndromeMyopia, others.

INCREASED EXCAVATION: Thinningof the neuroretinal rim, localized or generalized.
Consider excavation greater than 0.65 in the vertical direction (pleS%cthan 5% of the
normal population has this degree of excavation). An excavation of 0.8 is normal in less
than 2.5% of the population (p<2.5%)
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Excavation of 0.8/0,9. Bayonet vessel OPTIC DISC ASYMMETRY Generalizedhinning
of the rim (excavation 0.9 vs 0.6), greater on inferior rim. OD bayonet vessel and atrophy.

OTHER SIGNS OF GLAUCOMA: In association with other optic disc alterations

a) Notches in the optic disc borderespecially the infericsegment

b) Optic disc hemorrhages(8% glucoma). Of short durationbut they suggest progression

¢) Asymmetry of the vertical excavationgreater than 0.2

d) Peripapillary atrophy in the beta zone: Choroid vessels and sclera visible (more
frequent in glaucoma)

c¢) Evaluate the size of the optic discwith a 90 D lens (x1.3) great variability, Macro >3,

Micro <1.2 mm, in relation to the neural rim.
G &
UL S X

e \ & TN\ " t‘_,L
Optic disc hemorrhage. eRpapillary Atrophy Optic disc side (mm) related nerve fibers

References:

1, Bourne, RupertRevista salud ocular comunitaria, vol 5 (13 y 14), agosto 2013

CONSEN®S!

EXAMINATIONS ASSOCIATED WITH A DIAGNOSIS OF GLAUCOMA:
Examination of the Optic Nerve: There is no pathognomorsign ofglaucoma.
Consider:

Alncrease in excavatiger0.6 on the vertical axjsor progression of damage

A Vi ol a tISNDrole with hinnihgeof the neuroretinal rim

A ymmetry greater thad.2

ASplinter hemorrhages

APolar notches grseudgits

APeripapillary &rophyin the beta zone

1. Consenss of theGrupo Mexicano de Investigacion en GlaucaandCodegio Mexicano de Glaucoma: Dr. Jesus Jimenez
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3.dWHAT STAGE OF GLAUCOMA SHOULD WE AIM TO DETECT?
Fernando Barria von BandJesuUs JiméneRoman

One of the firstobjectivesto define is What stage of glaucoma should we detect
at the primary-care level in Latin America? Given the complexity of the diagnostic
process in the initial stages gfaucomaand the difficulty of obtaining the necessary
technology for timely diagnosis, theonsensuss that strategies must be created at the
primary-care level so that moderate or advanced damagedgtancomacan be identified
among the most vulnerable popidat groups and those with greater riskbdihdnessin
order to provide managed treatment compatwith t h e | ocal communityao
considerationsindavailable economicesources.

Detecing early glaucoma is difficult and requires costly high-technology
equipmentand it is not possible to detect all cases or to generaenarehensivstrategy
for their management, since for the uninformed patibatdiseas@ppears to ba trivial
problem. In the early stages of glaucoma, patients dgoactive it as a dysfunction,
generallyrejectingtreatment with eye drops whelnese causeany sort of eye discomfort.
This does not mean that early diagnosis should not be emphasized; on the contrary,
publicity campaigns are aimed @tecting glaucomat an early stage when treatment has
better longterm expectations, buhis is not the primary objective. Patients with moderate
and advancedlaucomahave a more rapid rate of progressiomeneraland a greater risk
of blindness

3.e SCREENING AT THE PRIMARY -CARE LEVEL: IS IT POSSIBLE?
Fernando Barria vorB.

To preventblindnessfrom glaucomawe mustestabish a diagnostic process at
the primary-care leve| identifying any patient with moderate or advanced glaucoma
damagetaking into accounthe existing consensus with respect to glaucoma detection and
management
1.- The first is to identify thepatient with high-risk factors for glaucoma:? since
screaing should only be carried outwithin these high-risk groups. What are these
groups? Persons older than age 65, those with a direct family history of the comdlition
thoseof African descent In the Los Aigeles Eye Studyt was alsadetermined that Latino
individuals are also more sceptibleto this disease Among the clinical risk factors are
unilateralblindnessor afferent pupillary defectintraocular pressurabove24 mmHg and
other lesser factors such asyopia pseudoexfoliabn syndrome(Vogt) or thin cornea,
among others(see sectio.a)
2.-How should screeningbe performed at the primary-care leveP There is no single
universal test at the primaoare level for the diagnosis glaucomain the community
which wouldaccurately identify established cases of glaucoma and distinguish them from
normal casesNevertheless, what screening test could be idensd foridentifying a
glaucoma suspeet
I.- Intraocular pressure is not the most appropriate test to be used for screening, since it
has low sensitivity for detecting the condition. In the Baltimore studies, 0% of
glaucomapatients had elevatddtraocular pressurat their first examinatiah In addition,
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it does notmeasurdhe functional state of the eye, rayvisual field damage-However,a
measurement of more th@8 mmHgcan be taken into account ap@ssible case affected
by glaucomauntil the contrary is demonstrated
ii.- Examination of the optic discis posibly the most important test, although it is not
easy to quantify morphological changes, such as an increase in excg»atdon the
vertical axis in less than5% of the normal population, ang0.8 in less than2%),
asymmetry of the excavation, the presence of a focal notch, optic disc hemorrhage or
peripapillary atrophyfor a diagnosis of glaucoma or glaucosuspectsections3.b and
3.c). The challenge is toprovide continuing medical education so that general
ophthalmologist have access tmiform diagnostic criteria and cajuickly refer patients
to the next level when necessary
iii. - Perimetry is necessary to evaluatglaucomarelated damage.Frequency doubling
perimetry allows the detection of moderate or severe glaucoma damage with 95%
sensitivity® A study concluded that the presence eight defectsin its C-20 mode
identified moerate or advanceglaucomadamage witl99% sensitivity; however, it has
only 41% specificity, generating many false positives, and thus it must be complemented
by analysis of the optic disc. The advantage of this exam is that it is done with portable,
low-cost equipment, and it e not require lenses exceptcases okevere ametropia; it
has aquick learning curve and itis rapid, taking only one minute per eye in @20
screening mode. The computerized wAatewhite visual field test is ahighercog
technology, requiring specialized human resouar@more timeto carry out he exam
however, it iscrucialfor an accuratédiagnosis ofjlaucoma.
iv.- Analysis of the nerve fiber layer with technology such a®ptical coherence
tomography (OCT) allows the detection of changes inngmefiber layer, but these are
high-cost pieces of equipment. This examination @%b sensitivity and68% specificity
for moderate and advanced glaucoma danfaayed it detects adanced loss of the visual
field associated with logs inthe nervefiber layer.

For ascreening tedb be consideredt must have high sensitivityn orderto detect
all cases, but fothe purposes afosteffectiveness, a highpecificity test isalsorequired
so that only trueases ofjlaucomaare identified Unfortunately, here is naestwhich is
100% sensive and 100% specifim glaucomadetection unless the patient is already in an
advanced stageSome metanalyses have shown thitte tests with greater sensitivity
include ophthalmoscopy with a photo of the optic disc, some kind of examination of the
nerve fiber layer, and frequencipubling perimetry with a €0 trackingstrategy Thus,
all of thesetechndogies are usefuior detectingmoderate or advancegaucomabut is it
possible to carry out screening at the community level? Although there is no lsasgle
strategy, there are some initiatives that may be considasddllows
2a- Telemedicire pemits the identification of an advanced casegiucomaby detecting
abnormalities in the optic disc. A theoretical flowould be to evaluate the optic disc at a
reading centerusing astandardized photo to Gadged asnormal @ abnormal®1t12|f
suspicious changes are detectdte next step must be wsual field test or optical
coherence tomograph§OCT) of the optic disc or if the disc is highly alteredhe case
should be referred for further evaluatibnyhile always appropriately informg and
educatingthe patient A study involving the diabetic retinopathyscreening program in
England?® concluded that images of tlptic nervemay beusedas a screening strategy to
detect cases of advanced glaucoma in the diabetic population. &raral of 11,565
images 216 (18%) suspicious cases were derived, wiff0 (14) referred for a complete
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study, confirminga diagnosis ofglaucomain 113 (Q9). It is evident that we must also
consider theosts associated with the false positivésch arereferred tahe next level for
examinations Another stud¥# carried outat the primarycare level to determine the
usefulness of retinography as an early detection tool for chopeit angleglaucoma in
persons with risk factors found a very low sensitilétyel (21% Cl 95%: 0-43%)and thus
it should not bechoseras the only tedor theearly diagnosis oflaucoma.

2b- A second strategy is to deteglaucomasuspectcases duringan ophthalmological
examination of patientswith risk factors This would involveanalysis of the optic dis¢
idealy with stereopss (90 D lens) in addition to a complementary exam witkquency
doubling perimetry (C-20) to classify thepatients(Figure N 1). Those cases withnormal
optic disc and perimetrghowingno changes are recommendedcontinuewith periodic
checkups, but if perimetry shows alteratioas, evaluationprocess is addetb rule out
other pathologiesPatients with abnormal optic discs buabrmal perimetryreceive an
additional OCT exam.flfrequency doublingperimetry shows alterationsthe patient is

classified as glaucomasuspecand must undergo further studies to confirm the diagnosis.

A study*® desribed this strategy for glaucoma screening on the prirmarg level and
estimated thaamongthe referrals for suspectegdaucoma, 55%ad nodamage and were
able to continue their chi&ups at the primargare level. Wiere glaucoma or another
pathology vas suspected, they were referred to the secondary level.

Figure N 1. Glaucoma Screening Strategy at the prirzaxe level, including evaluation
of the optic disc antequency doublingerimetry
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PRIMARY SCREENING EOR GLLAUCOMAS: CASE by CASE

‘ Optic Disc Evaluate n

(Oftalmologist)

Primary Care Center:
Risk Factors:

Family History, IOP >24, Age >65,
Unilateral Blindness, Vogt and others

Abnormal

Normal 0.6, rim, hemo

FREQUENCY DOUBLING PERIMETRY

o > > D
N Normal (C-20-1) \._,_ _//
‘(-. v ‘ || N ——
Abnormal > 4 fields @ @gh Ri@

Revista salud ocular comunitaria | vol 5( 13 y 14) Ag 2013

2c- A third possibility is to have all of thieigh-tech equipment(computerized visual field
and/or OCT)availableat the primarycare level, taestall patients with risk factorsand
then to have the results evaluated by an ophthalmologist consultationor via
telemedicinefo confirm orrule outsuspecte@laucoma on a cadgy-case basis. The main
barrier to this strategyis that this equipment is costly and difficult to transport, and it
requires specialized human resourtegperateln general, thes technologies are used to
confirm a diagnosis of glaucomar for glaucoma tests in developed countriegher than
as screening tools #élhe primarycare level. However, successte@lemedicineprograms
have been developed warious parts oLatin America(see sectior3.g). Public education

is key, since nobenefits are obtained fromglaucoma screening inpatients who are
currently asymptomatic and have good vision if they do not understand thesk of
blindness
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3.f PRIMARY GLAUCOMA SCRE ENING: An un fulfilled need
Eugenio Maul Fand Fernando Barriavon-B.

Glaucomais among the leading causes of irreversiiadness' with the root of
the problem beindate detection anthe abandonment afegular exams antteatmentoy
diagnosedgatients This issuewas already describetD years ag@ and a recent publication
confirmed thatwe continue to face the samsituation® Given that thegreat majority of
individuals with glaucomaare unaware that they havethe diseaseand it is estimated
that less thal0% of patientsin Latin America are aware of their conditjp@a screening
processs necessarto achievesarlier detection and to avoidindness The problem is that
there is naspecific method for detectirgjaucoman the general population. It is estimated
that the Latino population has a greater prevalencglaficomathan the European
population, estimated at betwe8f6 and 4% of those wer aye 40* A low prevalence
combinedwith a lowspecificityexam results i largequantity of false positives, which in
addition to creating anxiety among healthy individuals, overloads the health system
making it an intervention with low level of costeffectiveness. An additional argument is
that visual fieldtests have lower effectiveness populationsat lower socieeducational
levels due to false positivearising fromthe learning effectwhich on averagés greater
than5 visual fields(Dr. Jimena SchmidtCongreso Chileno de Oftalmologia 201Phus,
the mostsignificant outcome ofcommunity screening forglaucomais simply to create
awareness of the diseasand itsimpacton the population

The first factorto consideris that we mustoncentrate ongroups at higher risk,
such as those over a@é, considering that the prevalence increaséb age(those over
age 75 have rates of glaucoma close 10%°) or thosewith a family history of the
condition (the prevalene is 10 times greater in firstdegree relativé$. In these higkrisk
groups,ascreeningrocessan be coseffective. The best tool for detecting glaucoian
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examination of the optic disc n experienced doctor, concentrating on the neuroretinal
rim more than th excavation, and taking the diameter of the optic idigcaccounin the
interpretation of the findings. We must edugagétientsabout the importance of coming in
for thorough ophthalmological exams, and must also traisphthalmologiss$ to carry out
the exars, consideringa study which showed that nearly half phtientsdiagnosedwith
glaucomahad beerpreviouslyevaluated by a visual health professional during the past
year. There are sonmotocols which combinedifferent exams, includonvisual acuity, air
puff tonometry nonmydriatic fundus photography, Optical Coherence Tomography
(OCT), and visual field tests, which would improve sensitivity and specificity, but at a high
cost. In spite of improvements in technology, to date theme &vidence that supports their
effectiveness and coebenefit relationshipOne suggestedption is to detect only more
advanced cases of the condition, for instance by screeioinginilateral blindness
(glaucomais a bilaterally asymmetrical conditigndr for a highly excavated optic disc.
Telemedicine is already playing a role in screening for diabetic retinopathy, through
photayrapls which allow the identification of ahighly excavated optic discand this
modality will likely continue to improvgraduallyovertime.

For now,we must focus on raising awareness in the communithatglaucomais
an disease capable of causblimdnessand thus it iextremely importanto have periodic
ophthalmologicalcheckups at the intervals recommended by the American Academy of
Ophthalmology? furthermore, if a patient hadsk factors forglaucoma this must be
mentioned tahe ophthalmologistso that amore specific examinationan be performed
With regard to scrning, if it is carried out, it must be oriented toward populagi@mugs at
greaterrisk, with an emphasis on creating expeditious referral channels to confirm or rule
out the condition, an@n equipping the health care system to effectivelgnagethese
cases.

References

1. Quigley HA, Broman ATThe number of people with glaucoma worldwide in 2010 and 2020. Br J Ophthalmol 2006;26:262

2. Grant WM, Burke JF. Why do some people go blind from glauc@pdithalmology 1982;89:99998.

3. DeMoraes CGV, Reis ASC, Cavalcante AFDS, eCdloroidal expansion during the water drinking test. Graefes Arch Clin Exp
Ophthalmol 2009;247:385.

4. Tham ¥C, Li X, Wong TY, et al. Global prevalence of glaucoma and projections of glaucoma burden tid40gh &ystematic

review and metanalysis. Ophthalmology 2014;121:2080.

5. Friedman DS, Jampel HD, Mufioz B, West SK. The prevalence ofaopgga glaucoma among blacks and whites 73 years and older:
the Salisbury Eye Evaluation Glaucoma Study. ArchtBglimol 2006;124:1625.630.

6. Wolfs RC, Klaver CC, Ramrattan RS, et al. Genetic risk of primary-apgle glaucoma. Populatidrased familial aggregation

study. Arch Ophthalmol (Chicago, Ill 1960) 1998;116:1igs0

7. Wong EY., Keeffe JE, Rait JL, et 8letection of undiagnosed glaucoma by eye health professionals. Ophthalmology 2004;111:1508
1514.

8. American Academy of Ophthalmology. PPP Comprehensive Adult Medical Eye Evalgatian.

3.gA TELEOPHTHALMOLOGY PROGRAM TO DETECT OCULAR

PATHOLOGIES: A great help foro Aii sol at ed

Juan Carlos Ruedat al *
*Based on posters presented at the World Glaucoma Congreletsinki, 2017and at théARVO
annual meetingBaltimore USA, May 2017.

Emerging countries, such &olombia, have limited resources for specialized
care inrural or underserved areas Thus, g@vernmentfinancedtelemedicine progragin
ophthalmologyhave shownthemselves tde ideal tod to provide visiorcare inoutlying
regions.An example of this is theye care programfor the indigenous population of
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Guainia,an areaof the Amazon foredborderingVenezuelaandBrazil. After more thar20
years of experience in prevention and detection programsatentswith glaucoma,we
decided in2015 to carry out screening amonghigh-risk population groups, which
would provide a improvedcostbenefit atio. We seleced the population older than age
50, with hypertension or diabetasd a family history ofjlaucoma oblindnessAt first we
carried outscreening with FDTcampimetryand intraocular pressure, resulting in a very
high number of false positive cases. | would like to emphasizesthtuaion of the
narrow angle, since it is a highly prevalent pathology amongginic patients, especially
in women of short stature over age 50.

METHOD: 1- A public awarenessprogram about eye diseaseand the opportunity to
participate in a detection campaigrasiMinanced and publicized by the local authorities
several weeks before the planned activity.Rtrained visual health teaifoptometrists
and nurse9 worked in a mobile clinic with technological capacitiesto send information
derived from a clinical evaation (including visual acuity, Goldmann applanation
tonometry, gonioscopy with Sussman lens, fundus with a 90D lens) to a reading center in
the capital ofSantanderSuspected glaucomawas defined asIOP> 21 in at least one
eye, ap> 0.6. Positive casesere subjected tphotography of the nerve OCT, FDT
(complete matrix of the24-2 progran), pachymetry and photographs of the
anteriofposteriorsegment Thesedata were also sent to the reading centedefinition of
the diseasavasestablished in order to refer positive cases to a spe@atiter and provide
the basis fodefinitive diagnos and treatment.

RESULTS 1.- In rural areas of Colombia: During a four-month period, in 51
municipalities (58.6%) of Santander, Colombjaa total of 7,234 participants (4,510
womer) were evaluated by the mobile tegrmagth an average age @&4.7 years(SD =
13.8), of whom4,468 (60.3%)were visually healthy.Table 1 shows the diagnes

identified among thearticipants who were examined.
Table 1. Conditions identified during the teleophthalmology campaign in the Department of
Santander, Colombia.

SEX
DIAGNOK Fenale Male Total Percentage
Cataratt 610 289 899 122
PAGPAC 602 251 853 116
Pterygium 358 186 544 74
Glaucom&Suspect 253 84 337 4.6
Glaucoma 154 52 206 2.8
DiabeticRetinopahy 19 8 27 0.3

Absolute numbers (total and by gender) and the percentage are sRA@S *=primary angle closure
suspectPAC =primary angle closute

Agreementwith regard tothe diagnoss between themobile teleophthalmology
team and the reading center waik%. All of the caseg853) of primary angle closure
suspect(PACS) and primary angle closure (PAC) underwent an iridotomy with Nd:
YAG laser.

RESULTS in the indigenous population ofGuainia: During afive-monthperiod, 3,545
participants (1,785womer) were evaluatedvith an average age 68.3years §D= 11.9).
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Seventythree percent of the participants wetisually healthy. The main diagnoses (table
1) were:closed irido-corneal angles (398 cass), pterygium (243), glaucoma suspect
(204), glaucoma (56 cass) and cataract (69 cags). 488 sibjects(13.8%) had more than
one diagnosis. No casesdifibetic retinopathy we found.

Table 1.Conditions/diseases identified during theteleophthalmology campaign in the Department
of Guainia, Colombia.

SEX
DIAGNOSIS Fenale Male Total Percentage
PACSPAC 230 168 398 11.2
Pterygium 160 83 243 6.8
GlaucomaSuspect 153 51 204 5.7
Catarat 37 32 69 19
Glaucoma 36 20 56 15

The diagnosis of specific eye diseases wiadl-correlatedbetweenthe mobile
teleophthalmology teams and the reading cer{@9%). Eighty-six percent of the
participants who were positive for eye diseases were treAtatbctor carried out a
bilateral Nd:YAG laser iridotomy in all of the PACS and PAC casesAll of the patients
confirmed to havglaucomanitiated medical treatment.

CONCLUSIONS

1.- The significantly high figures for angle closuresuspect,glaucoma suspect, and
glaucoma can be explainedy a number of reasons, due to thmannerin which the
campaign was promotexhdthe broad definition of the conditions

2.- It is possible that many people who did not participate in the detection campaign might
have relevant eye diseasand this wouldall for more effective communication strategies
when a teleophthalmology project is being planned.

3.- The teleophthalmology program used among the indigenous participa@isainia,
Colombig showedgood performancein identifying eyepathologies and referring patients

to a specializedphthalmologicatarecenter.

A mobile teleophthalmology program is a viable optiorto detect eye diseases in
rural communities ifColombiaand elsewhere in Latin Americ@onfirmation of diagnoss
and timely, specific treatmentcan improve eye healtstandards amongny Colombian
popuation group.

THE CURRENT PROTOCOL: An examinationis carried out bytrained
technical assistantsncluding vision tests withpinhole occluderintraocular pressure by
Goldman applanation nonmydriatic photography of the optic dis¥,an Herick angle
evaluationand gonioscopyA patient is considered glaucoma suspectin the presence of
intraocular pressur® 2 mimHg and/or excavation(0.6, andfurther examinations are
carried out: visual field, pachymetry, posteri@CT (optical coherence tomography)
measure the thickness of thetinal nervefiber layer, and anterioDCT to detect narrow
angles(< 15 degrees, but ihas beemecessary to evaluate false positives in many cases).
This information is sent foevaluation viateleophthalmologyto a specialized center to
diagnoseglaucomaor another ocular pathology and to determinettbatmentapproach to
be taken. Insummary, it can be concluded hat simple strategies such as
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teleophthalmology have an effective codtenefit profile, andthey can havevery high
social and economic impact in our region, above all in areas without medical\t@ige
also currentlyworking with a systems engineeringepartment orcomputerized image
analysisfor the early detection of these pathologies.
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3.h THE USE OF IMAGES IN GLAUCOMA DETECTION : Presentor

Future?

Dr. Juan Carlos Ruedatal.*
*Based on a work pending publicatioGLAUCOMA DETECTION USING FUNDUS IMAGES OF
THE EYE: Carrillo J, Bautista, VillamizarJ, Rueda andSanchez M.

Glaucomais the leading cause of irreversililindnessand it is estimatéd that in
developed countries, half glatientswith glaucomaare not aware of their conditipthis
situation is assumed to be ewsarse in developing countries. It is estimated tha202Q
more than11.1 milion people in the world will be blind due to primaglaucoma* and
the rising economic cost tfeatingglaucoma irits advanced stages has been repotied
Colombia, the Ministry of Health estimates that there &86,000blind persons due to
various causes, andlaucomahas a prevalence d@.9% in persons over agdO in
Bucaramang&® There exiswarious tests which can be carried out iglaucoma suspect
casessuch agonometry gonioscop (open orclosed anglg optical coherence tomography
(to measure thehickness of theretinal nerve fiber layer) and images of the fundus of the
eye to view the retina and thpt@ nerve. These images areigatken, whether onot the
retina is healthy and there is portable equipment for detection campaigns in populations
without access to medical care.

Various projects have been carried out to provalgomatic glaucoma detection
baed on colorimages of the eyéundus® in which the main difficulty isestimating the
cup-to-disc ratio (CDR), which is the ratio between the size of the disc and the
excavation A methodhas beemproposed fodisc segmentatiohthrough the detection of
borders,recognizing theproblem of peripapillary atrophy which alters the borders of the
disc. To segment the cup, a threshisldsed ofonethird of the intensit of the gray scale.
However, the distance between the pixels of the disc and the cup is not always the same,
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which complicates the segmentation in different individu&sgmentation of superpixéfs

Is also used tanalyzeboth the disc and the cup, with a sensitivity of 88% and precision of

90.9%. This has the drawback that when the excavation grows inndsaltempaal

direction, the cup is hidden due to the presence of blood vessels. Another segmentation
techniqueusing color modeld achieves92% precision, but it does not consider that the

vascular system covers the entire disc, which interferes with the preofsimtectng the

correct pixels of the discSegmentation has also be@&nplementedwith an ellipse

adjustment algorithr¥ In our work, a computational tool is presented for the

automatic detection ofglaucomasusing eye fundusimages with an improved method

for segmentation othe cup and disc. These algorithms have been tested using images
supplied by the Center for Glaucoma PreventiorButaramanga, Colombidlere we

present the methods for the segmentation of discs and bloodsvassieheasurement of

the cupto-disc ratio(CDR).

2. MATERIALS AND METHODS In practice, doctors make a visual estimation of the

CDR (area of the cuprea of the dig¢ by observing the fundus of boinf t he pati en
eyes, whichtakes one to three minutes for a trained specialist. However, it is susceptible to
subjectiwe interpretationyhich may increaseduring adetection campaignn which each

specialist has hundreds of images to rdadhe CD R O, the case is a glaucoma

suspect To carry out automatigglaucomadetection the first step is to obtain the
segmentation of the disc and the cup, separating the images of the right and left eyes using

a filter, wherdy it is obligatory to segment the blood vessels, since theatuner of the

vessels helps in detecting the border of the cup in the ngddl, superior (S)

and inferior (I) quadrants of the disc,
eliminating the macula, which is an
artefact!3

Figure 1. Quadrants of the Disc

The ISNT rule appliesin dividing the optic disc into four segmer{tSigure 1), usng the
limits of the blood vessels within the clpOnce the disc and the cup have been segmented
correctly, we can proceed to measure theteeghisc ratio(CDR). A geometric measuremert |
used to obtain the average ratibjt is greater thar0.6, the cases classified as glaucoma
suspect andubmited fordiagnostic analysis by a specialist
Results: Tests were carried out on fundus images, and the precision obtained for the
segmentation of the disc using the proposed algotthms92%. In addition,testmeasurements
were takerusing fundusmagesfrom bothhealthy and notealthy eyeswith ophthalmologist
providing estimats of CDR. The results of our algorithm were compared withséeference
estimates, generating an absolute error rat8.6% and a relative errorate of 19.2%, with a
success rate @&8.5% in thedetection oflaucomacass.
In conclusion, we can state that thmup-to-disc ratio(CDR) is a strong indicator oflaucoma
andwe present computational todihat can be used fahe automatic detection gflaucoma,
based oneye fundus imagesusing an innovative method for segmenting the cwm
threslolding, witha method which tilizes the vesselsand the intensities of the cup. The results
were obtained using eye fundus images in collaboration with the Center for Glaucoma Prevention
in Bucaramanga, Colombiayhere thesuccess raten the detection oflaucomawas 885%. A
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future paperwill cover astudy in which weobtain more fundus image daadcarry out anore
in-depthtest of the algorithm.
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3.i THE GLAUCOMA SUSPECT
Jesusliménez R Miguel Luis Moreno MandCarlos Chau Ramos

In 2003, he Glaucoma Symposium of the Congress of the American Academy of
Ophthalmology (AAO) in 2010 and the European Glaucoma Societ§GS) defined a
glaucoma suspect asan individual who presents one or more risk factors and alinical
finding associated wh the development of primary open anglaucoma POAG). The clinical
findings that must beonsideredor an operangle patient are
1.- Examining thecharacteristics of the optic disc': the appearance aflaucomatouslamage to
the optic disc, asymmetry of the ctgdisc ratio, notch/narrowing of the neuroretinal rim,
defects in the nerve fiber layediNFL) and hemorrhage of the disc. These last three clinical
findings are controversial, and @strict sense they must not be considered as risk satior as
characteristics of established damage or progre$déisplinter hemorrhage may appear in cases
of diabetic retinopathybranch retinal veirocclusion or occlusionof the central vein of the
retina.

2 .- Evaluating thdunctional characteristics in the visual field;it has beershown that signs of
establishedylaucomatouslamagein the absence of other clinical signs and other neuropathies
are: arcuate defect, Bjerrumcetoma nasal stepparacentralscotoma altitudinal defect or a
pattern ofelevatedstandard deviation.

At the abovementionedAO GlaucomaSymposiunt criteria were established for a
glaucoma suspect patient, who maggentconsistently elevatedintraocular pressure (10 P)
associated with a normal appearance ofaic nerve normal visual field anchormal NFL. In
contrast with the AAO consensus, tB6S defines a glaucomasuspectcase aspeak IOP
readings> 21mmHgand < 30mmHgwithout treatment, with normal visual field, optic disc and
NFL. This lack of rigor in the definition produces overlap of the diagnoss of glaucoma
suspectand glaucomain its initial stage.
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Regarding risk factors, both the AAO Symposium and tl&sSagree that the following
factors increase the probability of developgigucoma:
1.- Ocular hypertensiont This has beemstablishecas a risk factor for the development and
progression ofjlaucomaln contrast withOP fluctuations, theAdvanced Glaucombntervention
Study (AGIS)associated it with deterioration in the visual field, althoughBEhely Manifest
Glaucoma Trial (EMGT)determired that IOP fluctuations are not significantly associated with
the risk of developing glaucoma or its progresgion
2.- Advanced age
3.- Low ocular perfusion pressure Low arterial pressure together with elevated i@&uce the
perfusion pressure of the head of thgic nerve redudng blood flow in eyes with vascular
dysfunctionand causing ischemic damage to the ganglion Celiss also known that diastolic
arterial pressure decreases during the night and is elevated during the day in subjEDAE;th
compared to healthy subjecihe Baltimore Eye Survegtudyconcluded thasubjects wittDPP
< 30 mmHg have a six timesgreder risk of developing?OAG in comparison with subjects with
values >50 mmHg.
4.- Family history of glaucomais a strong risk factor for developiggaucomamultiplying the
probability of developinglaucomaby a factor of threé
5.- Increasedcup-to-disc ratio.

The EGS also points to additionafactors such as a difference IfOP of >4 mmHg
between the two eyes, or Af@aribbean ancestry, aglicatinggreaterrisk.

According to theAfrican Descent and Glaucoma Evaluation StgpAGES), subjects
with African ancestry havanatomical differences in the optic disc, retinal nerve fiber layer
and other clinical characteristicscompared to those of European descdritese are
a. Broader optic discs by somel2% as shown througlHeidelberg (HRT)and optical
coherence tomograph¥DCT). Increase in the size of the pores of tamina cribrosa at the
superiorandinferior poles.

b. Greater volume of nerve fibers and area of theim, exceptin the temporal areéhrough
HRT). Thicker retinal nerve fiber layer (OCT) in the superior and inferior zonleut thinnerin
thetemporalzone

c. The implications of central corneal thickness(CCT) and corneal hysteresis (CH), as well
as their variation among ethnic groups have been documentédrhesestudies focus on the
finding thatCH is lower in those of African descef®@ 7mmHg) compared wittHispanic(9.4
mmHg) and Caucasian9.8 mmHg) subjects The CH represerst a biomechanicalifference in
the corneaamong these groups, and it would be a preferatdasuremenfor evaluating tle risk
of theonsetand progression aflaucoma.

d. Increasedtandard deviation of the pattern.

THE TERMAUGOMA SUSPECTO MAY CAUSE CONFUSION FOR THE
PATIENT AND EVEN FOR THE DOCTOR; however, it is necessary to recognize that it is
part of the spectrum of the iliness, and it can be definethyasuspiciousoptic nerve, with the
presence of at least one riskactor, with a normalvisual field and in the absence of
demonstrable structural damag@/hen the risk factors are weighed, ethnic group must also be
included as a factdior susceptibility to the development glaucomé&® and thus the following
should be considered .-Age over 60 years2.-Ocular hypertensigntaking ethnic group into
accountand3.- Corneal titkness taking ethnic group into account.

As we can see,identification of a glaucoma suspeaepresentsthe first step, in which a
number offactors come togethethat can lead tohe development oflaucoma andif the
conditions for this development are sufficientthe progress of the damage will become evident
(Figure N 1), pasing through the phases of the diseaisé erminatingin blindnesswhich will
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occurif we do not diagnose the patient with risk factors in a timely manner, and if we are not able
to provideongoing followup for thepatient who is a glaucoma suspect

Figure N 1: Natural History ofGlaucomapreperimetricsuspect Glauconianolecularfunctionalstructura)
The Glaucoma Continuum: Adaptdm Weinreb et al., Am J Ophthalmology 2004; 138:4%63.

| Glaucom ;LL;;.;.J.h.;L...;:-.;“J

Sospecha de glaucoma Glaucoma

Molecular Funcional

The Glaucoma Continuum: Adaptado de Weinreb et al. Am | Ophthalmology 2004;138:458-467

Clearly establishing a diagnosis within this broad spectrum, will permits to discern
whether gpatientrequires only monitoring and follow-up; if he or she is aglaucoma sispect
requiring treatment, ta ki ng i nt o account ;tohvehethemitdsa casedfu al 06 s
early glaucoma, in which therapeutic management dssentigl as well as evaluation of the
prognosis. Today the challenge is to establish an early diagnosis, with the aim of initiating timely
treatment. This first step of the illness, thataoflaucomauspectwith sufficient risk factors, is
the stagewvherewe find the best opportunity texercisepreventive medicineleading toearly
diagnosis of a disease which can be incapacitafiihgs, ourknowledge of the risk factors,
detailed questioningf the matient anddiligent clinical explorationprovide thecritical roue
which brings together the necessary elements to successfully establish a diagnosis and
appropriatéreatment
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3] SCREENING: Some final reflections
Fernando Barria vorB. and Eugenio Maul F

There is currently a problem, and it is that there @@y undiagnosed cases of
glaucomain the community, who arrive at their first examination already in an advanced
or end-stage phaseBecause of this, it is necessary to carry out glaucoma screfamiggrly
diagnosis on a community levélowever, there is noptimal method for detectinglaucomain
the general population, with the strongest argument being the lack of evidence to support its
effectiveness andts costbenefit atio. Screeningthe populationfor elevatedintraocular
pressure(IOP) is neither sensitive nor specifidrom any standpoint, and it generates excessive
costs for a complete examination of those with a positive result. Many detection programs using
IOP have been ineffective in finding sufficient casesgtucomato justify ther cost and the
effort involved Thus, €reening programs functianoreas atool for public education rather than
an effective means tetectglaucoma.

Our first area of concentration must tibhe at-risk population, such as older adults, those
with geretic predispositionstlifose of African descent or witfamily memberswho have
glaucomy, or those withuntreatedocular hypertensignwhich allows us taundertakecost
effective screening. In these higisk groups, the prevalence glaucomais significant, 6-10%
according to age group, atdetedion" canproduce aignificantrate of identified cases

The best tool for detecting glaucomatle examination of the optic disc by a trained
doctor, but many onlyassesgshe excavation and do not look ather signs of glaucomatous
damage We must always educate patienghout he importance ofhaving a complete
ophthalmological exam. Other detection tools incluigual field tests which have greater
sensitivity and specificity thanOP measurement, but they require equipment, experienced
perimetrists and expert integiation, and for example in thecase offrequency doubling
perimetry, asnentioned abovanaygenerate many false positivd®lemedicine potocols have
been developed as an independent program, which are very sensitive for adyancechaput
they must include visual acuitgsts non-contactlOP, optical coherence tomography (OCT) and
nonmydriatic photos of theanterior and posterior segment to improve their sensitivity and
specificity. A final option is to complement other tests W@ICT, but this equipment is
expensive, and it imot always possible tonplementit on the primarycare level. All of the
aboveallows only afirst filter of cases with risk factorgeferring those cases with well-
founded suspicion ofjlaucomato the secondary or tertiary level to confirm the diagso
Finaly, we must consider theostsof carrying out complementary examinationsto confirm
the diagnosis, for those cases which emagypositivefrom thescreenig process.

4.- CONFIRMING THE DIAGNOSIS OF GLAUCOMA: iThe End
of the Patho

4.aGONIOSCOPY: A necessary examination
Marla AlvarezPadilla and JesusliménezRoman

Gonioscopy is a technique used to evaluateiriiecornealangle given the fact thait
cannot bealirectly visualized, since the angle of incidence of light exceeds the critical angle of the
waterair interface and causes total internal reflection; thus it is necessary éogos@lensto
evaluate this structureWhile this guideaddresses open angle glanz it is neessary also to
diagnose occludde angleand primary angle closureuspectcases sincethe lack of diagnosis
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and treatmentauses the majority of caseshindnessdue toglaucoma.There are two types of
gonioscop:

a. Direct gonioscopy: A direct visualization of the angle is obtained, and mirrors are not
needed to obtain the image. The patient is placed in a supine positloran external
light source (e.gBarkanilluminator) and microscopyto obtain the image. This type of
lensis the type generally used in tbperating theatdor procedures and for evaluation of
the angle in explorations under anesthesia. Exampldade the Koeppe o Barkan
goniolenst26

b. Indirect gonioscoygy: This is carried out using goniolenswith mirrorsor prisms, which
reflect the light and allow visualization of the contralateral arfQlee advantage dhis
type of gonioscopys that it can be carried out with slit lamp! Examples of lenses of
this type are th&oldmannlens(1.2 and3 mirrors), Zeisslens andSussmarens® 234

TECHNIQUE: Indirect gonioscopy is the most commonly used @verydaypractice, since it
does not require the patient to assume a supine position, and it can be carried astiwamp.

It is performedwith low ambient illumination, and a topical anesthetic is used. The patient is
asked to look upward, and tlg®niolers is put into placéapplying methylcellulose in some
lenses which require it, such as the thmgieror Goldmannlens. The patientis asked to look
straight aheadthe width and height of thelit beam ardowered in order t@avoid contraction of

the pupil; and the eye is examined by quadrdsits-or the horizontal quadrantghasaland
temporal) it is necessary to place thait lamp horizontaly and tilt the illumination arm.
Dynamic or indentation gonioscopy is carried out with lensessvhallerdiameter than that of

the cornegpressure is applied on the cornea, displacing the aqueous humor and in turn displacing
the irido-crystalline diaphragnioward the rearfWith closed angles, thigllows us todetermine
whether theclosureis apposiional or due to synechiag@loes not open with pressife’?
USEFULNESS Gonioscopy is an important part of a complete ophthalmological examingtion

is indispensable for the classification, diagnosis and treatmeawtomaln addition, it permits

us to recognize the risk ahgleclosure and to detect certain congenital or acquired abnormalities
in theiridocornealangle

ANGULAR STRUCTURES: The following must be examined

Schwalbe Line.This is the anterianoststructure ingonioscop. It represents the sclerséptum
and formsthe termination of th®escemetembrane. It is visualized agtan, translucentwhite
line, which can be more oreks pigmented according to the patholdg¥

Trabecular meshwork. This follows theSchwalbeline andappearsas a grayish or brown line,
according to the level of pigmentation. Its inferior portion is more highly pigménited

Scleral spur. This is the extension of thezlera,where thdongitudinalciliary muscleis inserted.

It is seemas white and opaque beneath the trabecular meshwork

Ciliary body band. This is the part of the ciliary body which is seen in the anterior chamber. It is
seenas a grayprown line below thescleral spur. The thickness depends on the insertion of the
iris into the ciliary body*2

ANGULAR PATHOLOGY

Shaffer Classification. This describes théridocorneal angle according to the number of
structures visible aevaluatethe risk of angle closure?®

Grace 0: ANGLE CLOSURE No structure is visibleAngular openind?®.

Grack 1: PROBABLE CLOSURESchwalbdine isvisible. Angular aperture less thd@°.

Grack 2: POSSIBLE CLOSURESchwalbédine and trabecular meshwork are visible. Opening is
10-20°

Grack 3: NO ANGLE CLOSURE RISK Schwalbeline, trabecularmeshwork and scleral spur
are visible. Angle opening B0-35°.

Grade 4: NO ANGLE CLOSURE RISHKII structures are visibléAngle openings 35-45°.
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PIGMENTATI ON. There can be different degrees of pigmentatonlit can occurat different
levels. Pigment in thé&chwalbeline occursin the form of a wave, and it ialso seen in
pseudoexfoliation syndroman increase ipigmentin the trabeculatmeshworkis observed in
pigmentary dispersion syndrome, as well agraumas however, we must seek other data
provide an orientation, suas asymmetry betwedhe two eyesgyclodialysis, angular recesses,
andruptures of the irisphincter, among others. Patches of pigment, above all inctheathe
line, can beobserve when there igridotrabecularcontact in angles closed by apposit{®&igure

N 1).

IRIS PROCESSES These are extendgalrojectionsof the iris which generally rurup to the
scleral spuKshort iris processg®r reach above theabeculameshwork(long iris processésit

is always necessary to differentigbese fronsynechiagFigure N 2).

NEOVESSELS These wesselscross perpendicularto the scleral spur and theabecular
meshwork They can be secondary neovasculaglaucomavenousocclusions © some types of
uveitis They can cause peripheral antersggnechiaeand angle closure, and it is necessary to
differentiate them from the normakesselsof the iris, which are radial, circumferential and
trabeculay but none of them cross the scleral spuf

FigureN 1:Increase in pigmentation of the angle
Figure N 2: Iris processem the angle
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4b FUNCTIONAL AND STRUCTURAL EXAMINATIONS
JorgeGamiochipiand JesusliménezZRoman

Evaluationfor the diagnosisandmanagementf the patientwith glaucomarequiresboth
functional and structuralexaminations.The functional analysis of glaucomatousdamage s
carried out using the visual field, by evaluding its rangeand sensitivity The achromaticor
white-on-white (SAP) form is the most popular stratey, establishingcriteria for the diagnosis
andprognosisof the patientwith glaucomaalthoughtherearesomelimitations, suchasthe fact
thatthe appearancef visualfield defectsis observednly oncesome25 to 50% of the ganglion
cells havebeenlost. Multiple theorieshavebeenput forth to explainwhy achromaticvisual field
testshavelow sensitivityin patientswith very early damage one of the mostimportantis based
on the existenceof a redundantvisual systemand the capacityof multiple groupsof ganglion
cells to perceivelight signals through the superpositionof the receptorfields of eachcell.
Recently new functional diagnetic strategieshave been establishedwhich could detect
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glaucomatousdamageat an earlier stage through the examinationof individual groups of
ganglioncells, thus avoiding the problem presentedn the achromaticstrategyby allowing for
lessredundancyamongthesecell groups®? The humanretinaincludesthree subpopulationf
cones which have synapseswith ganglion cells through the bipolar cells. The information
receivedby the ganglioncells is processedhroughtwo systemspone chromatic(red-green and
blue-yellow) and one achromatic.In turn, there are approximately30-50 subtypes of ganglion
cells, which are classifiedaccordingto their projectiontoward the lateralgeniculatebody. The
anatomicabndfunctionalcharacteristicef thegroups aredescribedn Tablel.

Tablke N 1: Anatomicalandfunctionalcharacteristicef theganglioncells

Anatomicalandfunctionalcharacteristicef the ganglioncells
Subtype Parasol Midget Bistratified
Prgectionto LG cells |Magnocelular Pawocellular Interlaminar
Furction Sensitivity to Redgreen Blue-yellow opposition
contrastand oppositionand
movement centralvisual
perception acuity
Percentage 10% 90% 10%

Diversestrategiehavebeeninvestigatedor the specificevaluationof the variousgroups
of ganglion cells Among the most currently relevant are: Blue-yellow campimetry, which
evaluatesthe bistratified cells through a blue stimulus on a yellow field; FDT (frequency
doubling technology)campinetry, which analyzesthe magnocdular cells, and the achromatic
strategyor white-on-white, which evaluatesall of the cell groups® White-on-white campimetry
is currently consideredhe gold standardor diagnosingglaucomaand for assessinghe stability
or functional progressionof the case There are criteria previously describedby Anderson
Patella,designedto estabish the diagnosis of glaucoma three points which are not located
contiguouslyon the borderof the visualfield, with ap < 5% andat leastone of themwith ap <
1% (archlocation), patterndeviation< 5% andabnormalglaucomahemifield test The presence
of two out of thesethreecriteriaprovidesa sensitivityof 95.3%for adiagnosisof glaucoma

A diagnosisof glaucomais also carried out through the identification of structural
damageto the head of the optic nerve, the nervefiber layer andthe complexof ganglioncells,
and their correlation with glaucomatousdefectsin perimetry. However,a loss of 50% of
ganglion cells must occur previous to the presenceof visual field defectsas seenin manual
kinetic (Goldmann)perimetry comparedo a lossof some25-30% in white-on-white perimetry
(SAP), andthusthe diagnosisof glaucomais madelate, with severealterationsalreadypresent
This justifies structural diagnosticmethodsfor the headof the optic nerve the laminacribrosa,
the vasculatureof the headof the optic nerve andthat of the complexof ganglioncells, in order
to detectearlydamagedueto glaucomaThefirst neuronsaffectedare the ganglion cellsof the
retina andtheir axons.Their densityis maximalin the fovea, whereapproximately50% of the
total of thesecells are located.For manyyears,the technologyhasfocusedonly on studyingthe
headof the optic nerveandthe thicknessof the nervefiber layer for the diagnosisof glaucana
andassessmertf its progressionPreviousstudieshavedemonstratedhattime-domainOptical
CoherenceTomography (OCT) is capableof identifying macularthicknessandvolume,which
is usefulin the diagnosisof glaucoma.The new generatiorof tomographyhasalsoincorporated
spectraldomaintedhnology, which offers greaterresolutionand speedin acquiringresults.This
has permittedthe use of computerprogramswhich measurewo new complexesthe ganglion
cell complex(CCG), obtainedthroughsegmentatiof the internallayersof thereting including




the nervefiber layer,the ganglioncell layer,andthe inner plexiform layer; andthe ganglion cell-
inner plexiform layer (GCIPL).> Two new parametersan be obtainedthroughthis software
which are the loss of global volume and the loss of focal volume theseprovide a quantitative
valuefor the changesn the volume of ganglioncells Numerousadvantagegsanbe obtainedin
carryingoutthis examfor the analysisof the thicknessof the nerve fiber layer (TNFL) andthe
optic nerve head (ONH). Tomographicanalysisof the macularregionis simplerthanthat of the
optic nerve becauseof its location, allowing lesstime for the examand better quality of the
analysis Additionally, multiple studieshaveshownthat for somepatients glaucomatouslamage
in early phasesoccursinitially in the centralregion, and thus analyzingthis areacan offer an
earlierdiagnosisundersomeconditions.In a studyby Mwanzaand collaboratorsthe diagnostic
potential of the GCIPL was evaluated through analysisof the ganglioncells with CirrussHD
optical coherencetomographyto differentiate healthy eyes and those with early glaucoma,
comparedwith the analysisof TNFL and ONH with the samemachine The parametemwith a
ROC curvewith greatervalue for the GCIPL is the minimum thicknesswith a value of 0.959,
which is greaterthan any value from the analysisof the NFL. The study concludedthat the
diagnosticcapacityis high, andsimilar to thatof any parametef analysisof the NFL andONH,
sothatthe examscanbe complementary
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4.cANALYSIS OF THE VISUAL FIELD : ¢What to evaluatein a visual field?

Fernando Barria votB., Eugenio Maul de la PandLuis Pefia G

GLAUCOMA SUSPECT: Rule out moderate or advanced glaucoma damage (uni or bilateral)

1.- FREQUENCY DOUBLING PERIMETRY in C-20 screening mode
NORMAL FDP Rule out moderate or advanced glaucoma damage
ALTERED FDP 8 or more fields altered: suspicious damage
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2.- HUMPHREY CG120:16 points not seen at 4/4 or 8 in a single quadrant
(Criterion: Baltimore Eye Stly)
Flowchart:
GLAUCOMA SUSPECT: Refer to a specialized center (diagnosis/treatment)
LOW RISK OF GLAUCOMA: Monitor on the primarycare level (normal optic disc and visual field)

DIAGNOSING GLAUCOMA: _Correlation between optic disc and visuafield!!
HUMPHREY : Usewhite-on-white visual field, SITA 242 (gold standard)
DIAGNOSIS CRITERIA:Combine clinical findings/reliable visual field tests/repeatable defects

VISUAL FIELD W/W Sita 242

92% Sensibility (82% fomitial damage)
+ Clinica compatible 82% Specificity

(Takahashi el al: Comparison of algorithms for Interpretation of
SITA. Clinic 2008)

I Use Andersoncriteria : 24-2 Humphrey
ModelDeviation(MD): P<5%

Mode O3 points P<PsPH at | east
Hemifield Test (PHG)Outside normalimits

(Walsch Visual Fields examination and interpretation, AAO 1996)

+ Campos confiables

+Enalmenosdos CV ~"F —— "

Localizaciones tipicas

JWHAT DEFECTS TO LOOK FOR?
Nasal / Paracentral Step
Arcuate Defects

Figura 3. Detectn glavcmatonon del canpo vl e ops (quent
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4.d Basic Elements in the Diagnosis of Glaucoma
Maria José Oportus Z. andlejandra Varas C

A basic evaluation in order to reach a diagnosis of glaudoma:
1 CLINICAL HISTORY: Family history of glaucoma, history of ocular contusion or
associated pathology.
1 VISUAL ACUITY: This is only affected in advanced stages of glaucoma, but it
also aids in differential diagnosis.
1 Autorefractometry: evaluate myopia (risk fac for POAG) or hypermetropia
(PACG).
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