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Foreword

If you have ever uttered the commonly expressed lament, “Glaucoma is so confusing!”
then this text is for you. You will no longer be bewildered.

Why practitioners may be confused about how to be of help to patients with
glaucoma — in its many incarnations and reincarnations — is easily understood. The
issue seems to be overwhelming when one considers that the already massive popula-
tion of those with glaucoma is increasing rapidly as the world’s population increases
and ages.

During the past 50 years the fundamental definition of glaucoma has changed
almost 180°, and the indications for treatment have become more variable and con-
troversial, some advising early therapy and others strongly cautioning against such an
approach: Various diagnostic tests have come and gone and are interpreted in such
different ways that there seems to be no consensus; surgical techniques come in and
out of fashion in perplexing ways. There seems to be a constantly shifting, sandy
foundation on which are built unsteady schools of ever-varying advice. Why practi-
tioners, patients, and the public are often bewildered is understandable.

The current text was designed to be relevant, scientific, and practical. The editors
have accomplished their objective well. The authors chosen to share their wisdom are
expert practitioners who recognize the dangers of basing treatment on theory. They,
the leaders in their fields, create an understanding of glaucoma and conditions related
to glaucoma that is sound, scientific, and effective. The editors clearly instructed their
contributors to avoid speculation, to be practical, and to insist on evidence, not opin-
ion (and where good evidence was lacking, to indicate such a lack). The result is a
cohesive picture that should be of immense help to all those trying to make sense of
what to many seems to be confusing.

It is perhaps not surprising that this text accomplishes its objective so admirably.
The senior editor is a vastly experienced physician, equally at home in the clinic, the
operating room, the classroom, and in a basic research laboratory. The contributing
authors come from many different institutions and cultures; some are younger and
others older. The current text, however, does not present information that must be
sifted by a discerning reader in order to come up with appropriate advice. Rather, the
authors simplify, clarify, organize, and explain practically and scientifically. Those
wanting to know how to approach patients with glaucoma or those many, many
patients in whom it is not clear whether glaucoma is present or not will find this a
treasure trove of sound science blended with critical experience.

The need for this intellectually vigorous, practical approach to caring for patients
with conditions related to intraocular pressure and optic nerve disease is great. There
is probably truth in the belief that all persons will eventually develop glaucoma if they
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live long enough. As the world population ages and increases, as resources become
ever more precious, as cost considerations become more confining, there is increasing
urgency for guidelines that concentrate on the essentials and that will help achieve the
goal of caring for the sick and for the well, specifically, the greatest good for the great-
est number, while still addressing the needs and wants of each individual person.

Currently there is much interest in “translational research.” This book is highly
successful in translating vast amounts of disparate, sometimes disconcerting infor-
mation into understandable sentences, paragraphs, and illustrations that will result in
more effective and more relevant care.

Pennsylvania, USA George Spaeth



Preface

This book was developed based on the questions that clinicians taking care of glaucoma
patients, fellows, and residents have asked us as consultants. Most textbooks on glau-
coma provide a broad overview of the basic science and clinical literature, which is very
useful for students learning about glaucoma. However, these textbooks may leave many
questions unanswered for the clinician specifically searching for advice on how to man-
age a specific problem. We have intentionally included topics that are not yet tradition-
ally found in textbooks, such as new surgical technologies and measurement of optic
nerve blood flow, because these and other areas are being discussed at meetings, and
clinicians have specific questions about them.

In addition to asking the questions that frequently arise in managing patients with
glaucoma, the goal of this textbook was to have the authors who are familiar with the
world literature digest that information in the context of their own clinical experi-
ence. We asked authors to answer questions the way they might answer a physician’s
questions over the phone. We asked them to state their opinions on how they like to
manage clinical situations, where appropriate, but to also point out that their pre-
ferred management is not the only way to manage the problem if other acceptable
means are available. The questions are organized by topic and cover diagnostic test-
ing and interpretation, risk factors, medical treatment, procedural treatments, various
glaucoma subtypes, and complications.

We must thank all the consulting physicians, students, residents, and fellows who
we have encountered, and who inspired this text. Special thanks to Ms. Trini Phan
who helped jump-start this project by sending out the invitations to contribute to our
world-expert authors, and to Mr. Doug Hoffman whose technical assistance was
invaluable.

Los Angeles, California, USA JoAnn A. Giaconi
Simon K. Law

Anne L. Coleman

Joseph Caprioli
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Optic Nerve: The Glaucomatous Optic Nerve

Claude F. Burgoyne

> The principle insult in glaucoma occurs within
the neural, cellular, and connective tissues of
the optic nerve head (ONH).

> Intraocular pressure at all levels has bio-
mechanical effects on the optic nerve tissues.

> Clinical cupping is one manifestation of the
pathophysiology of glaucomatous damage, but
is not the pathophysiology itself.

> The variable appearance of the ONH in all optic
neuropathies is the predictable result of ONH
tissue biomechanics.

> As our clinical tools for characterizing ONH
biomechanics improve, so too will our ability
to understand normal ONH aging and its
contributions to the clinical behavior and
susceptibility of the ONH.

1.1 Why Is the Optic Nerve Important
in the Diagnosis and Management
of Glaucoma?

Glaucoma is an optic neuropathy. Although there are
several pathophysiologies that must be managed in the
clinical care of the glaucoma patient, what defines
all forms of glaucoma is an optic neuropathy that

C. F. Burgoyne

Optic Nerve Head Research Laboratory,

Discoveries in Sight Research Laboratories, Devers Eye
Institute, 1225 NE 2nd Avenue, Portland, OR 97232, USA
e-mail: cfburgoyne @deverseye.org

J. A. Giaconi et al. (eds.), Pearls of Glaucoma Management,

demonstrates classic and recognizably variable [1-6]
structural and functional behaviors.

1.1.1 The Optic Nerve Head (ONH) Is the
Principal Site of Glaucomatous
Damage to the Visual System

Although glaucomatous damage likely encompasses
important pathophysiology within the retinal ganglion
cell (RGC) stroma [7—12], photoreceptors [13—17], lat-
eral geniculate body [18-20], and visual cortex [20],
strong evidence suggests that damage to the retinal gan-
glion cell axons within the lamina cribrosa of the ONH
[21-26] is the central pathophysiology underlying glau-
comatous vision loss. Recent studies in monkeys [25—
30], rats [31-33], and mice [34] support the importance
of the ONH in glaucoma by describing profound altera-
tions at the earliest detectable stage of the disease within
the prelaminar, laminar, and peripapillary scleral tis-
sues of the ONH.

The ONH tissues make up a dynamic environment
wherein 1.2-2.0 million RGC axons converge, turn,
and exit the eye through the inner (Bruch’s membrane
opening) and outer (scleral) portions of the neural canal
(Fig. 1.1). Within the scleral portion of the canal, the
bundled axons pass through a 3-dimensional meshwork
of astrocyte-covered, capillary-containing connective
tissue beams known as the lamina cribrosa (Fig. 1.1).
Within the lamina, axonal nutrition is dependant upon
the movement of oxygen and nutrients from the lami-
nar capillaries, through the laminar beam extracellular
matrix (ECM), into the laminar astrocyte processes
within the beam, finally reaching the peripheral and
central axons of each bundle, via cell processes [35].
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