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ABOUT LEO CLINICAL TOPIC UPDATES
The Academy's Lifelong Education for the Ophthalmologist (LEO)
framework was created to help ophthalmologists identify and meet
their educational goals. Your continuing medical education needs are
served by the LEO framework, which can
1. Assist all ophthalmologists in designing individualized continuing

education plans to help maintain and expand their knowledge base
2. Assist subspecialists in designing plans to update knowledge

outside their own subspecialty
3. Assist members preparing to meet American Board of

Ophthalmology certificate renewal requirements and requirements
of licensing or employing agencies or managed care groups
The LEO framework includes every Academy clinical education

program or publication that you identify as appropriate for your own
individual learning plan. The ProVisionTM self-assessment programs
provide one method of identifying areas in which continuing education
is needed, and in which Academy products can be included. For many
ophthalmologists ProVisionTM is the first step in planning their
continuing education.

Another element of the framework is a series of LEO Clinical
Topic Updates. Each CTU is an overview of advances in a clinical area
over the past 5 to 10 years. A CTU is not designed to teach you all
about a clinical topic. It is intended to help you determine where your
clinical knowledge and skills need updating and strengthening, so that
you can continue to provide the best eye care to your patients. In short,
CTUs are tools created to help you identify areas where further study
is needed. Those areas, the resources you identify, and the study you
pursue are all a part of your own LEO framework.

It is recommended that you read this CTU straight through, noting
topics that are new or unfamiliar. With this information, you can
determine how much emphasis this clinical area should receive in your
own individualized plan for continuing education.

LEO CTUs are written and revised as needed by recognized
leaders in the field. They are general in nature, not comprehensive
summations of an entire clinical area. For further information on a
topic, LEO Clinical Update Courses are presented at each year's
Annual Meeting and made available on CD-ROM.

To learn more about how the LEO framework can help you meet
your continuing educational goals, visit "What Is LEO?" online at
http://www.eyenet.org/member/clinical/leo.html.

The Academy provides this material for educational purposes only. It is not intended to
represent the only or best method or procedure in every case, nor to replace a physician’s
own judgment or give specific advice for case management. Including all indications,
contraindications, side effects, and alternative agents for each drug or treatment is beyond
the scope of this material. All information and recommendations should be verified, prior
to use, with current information included in the manufacturers’ package inserts or other
independent sources, and considered in light of the patient’s condition and history.
Reference to certain drugs, instruments, and other products in this publication is made for
illustrative purposes only and is not intended to constitute an endorsement of such. Some
materials may include information on applications that are not considered community
standard, that reflect indications not included in approved FDA labeling, or that are
approved for use only in restricted research settings. The FDA has stated that it is the
responsibility of the physician to determine the FDA status of each drug or device he or she
wishes to use, and to use them with appropriate patient consent in compliance with
applicable law.  The Academy specifically disclaims any and all liability for injury or other
damages of any kind, from negligence or otherwise, for any and all claims that may arise
from the use of any recommendations or other information contained herein.

The author states that he has no significant financial interest or other relationship with the
manufacturer of any commercial product discussed in the material that he contributed to
this publication or with the manufacturer of any competing commercial product.

Copyright © 2000 The Foundation of the American Academy of Ophthalmology.
All rights reserved.
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 Introduction

any important advances have occurred in the last 5 years in neuro-
ophthalmology in the areas of clinical diagnosis and medical and surgical

management. In the area of clinical diagnosis, there are important new uses for
proven modalities of sensory testing such as visual fields, color vision testing,
and fluorescein angiography. Improved and new neuroimaging techniques that
may be of interest to the ophthalmologist include magnetic resonance
angiography and other new magnetic resonance imaging sequences. In medical
management, important advances have been made in the diagnosis and treatment
of optic neuritis, traumatic optic neuropathy, and anterior ischemic optic
neuropathy. The efficacy of surgical management (eg, optic nerve sheath
decompression and lumboperitoneal shunting) in pseudotumor cerebri is
discussed in this Clinical Topic Update and the pathogenesis and epidemiology
of pseudotumor cerebri are reviewed.1–4

Two important clinical trials are summarized: the Optic Neuritis Treatment
Trial5 and the Ischemic Optic Neuropathy Decompression Trial.6 Relatively new
reports of visual field loss following vitrectomy for macular holes are
discussed,7,8 as well as unusual neuro-ophthalmic conditions, including
paraneoplastic retinopathies (eg, cancer-associated retinopathy and melanoma-
associated retinopathy) and Leber’s hereditary optic neuropathy.9–12

 Advances in Clinical Diagnosis

Visual Field Testing

lthough manual Goldmann and tangent screen visual field techniques still
have application—especially for patients who are uncooperative, unreliable,

or have functional visual loss—automated perimetry has gained widespread use
and acceptance for neuro-ophthalmic conditions.13 An Ophthalmic Procedures
Assessment published by the American Academy of Ophthalmology discusses
and summarizes the uses of computerized perimetry, and several reports have
proposed techniques for the efficient use of perimetry in neuro-ophthalmology.14

Siatkowski and colleagues reviewed the role of suprathreshold static perimetry in
neuro-ophthalmic disease by performing central 30-degree full-threshold and
suprathreshold perimetry in 159 consecutive patients, of whom half had neuro-
ophthalmic disease.15 Although sensitivity and specificity were comparable
between the two perimetry techniques, the mean time required for full-threshold
testing was 14.8 minutes compared with 3.5 minutes for suprathreshold testing.
This time difference may be important for certain neuro-ophthalmic patients with
limited attention and decreased reliability in visual field testing. However, these
authors emphasized that full-threshold testing was still required for detailed
quantification of visual field loss and in follow-up evaluations for conditions
such as pseudotumor cerebri or other optic neuropathies.

Wall and colleagues demonstrated long- and short-term variability of
automated perimetry results in patients with optic neuritis and in healthy
subjects.16 They caution that because of this variability care should be taken in
the interpretation of abnormal results from test to test. Thompson and colleagues
reported that with minimal coaching, normal subjects could replicate organic-

M
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appearing visual field abnormalities—including enlargement of the blind spot
and quadrantic, hemianopic, and altitudinal visual field loss—on both manual
and automated perimetry.17 Paracentral and cecocentral defects were much more
difficult to replicate, however. As would be expected, they reported that the level
of visual field technician experience is an important factor in differentiating
organic from nonorganic visual field loss on manual testing.

Visual field testing may be performed in children. Safran and colleagues
reported on 42 female patients ages 5 to 8 years who underwent three successive
automated perimetry tests.18 All but one 5-year-old child were able to complete
the testing with a relatively low false-positive and false-negative response rate.
The authors suggest that automated perimetry is feasible in children as young as
5 years old with appropriate familiarization and instruction.

Other Tests of Afferent Function

Trobe and colleagues described the measures of visual function in the Optic
Neuritis Treatment Trial.19 These authors found that a normal result on either
Pelli-Robson contrast sensitivity, mean deviation on Humphrey visual field
testing, or Farnsworth-Munsell 100-hue color vision testing—in addition to
normal Snellen visual acuity—was predictive of normal Snellen visual acuity at 6
months. The Pelli-Robson contrast sensitivity test was found to be the most
sensitive indicator of visual dysfunction at 6 months.

Color testing is useful for patients with unexplained visual loss who are
suspected of harboring an underlying optic neuropathy. Aroichane and colleagues
reported a prospective study of 178 consecutive patients who were tested with
Hardy-Rand-Rittler and Ishihara color plates.20 These authors believe that the
Hardy-Rand-Rittler plates are more likely than Ishihara plates to detect a color
vision defect (particularly if the visual acuity is 20/25 or better) but that neither
test is sensitive enough to be used as the sole criterion for the diagnosis of optic
neuropathy. Color comparison between the two eyes may be more useful than the
absolute responses, particularly in unilateral disease.

Arnold and colleagues report that fluorescein angiography may be a useful
technique in the evaluation of ischemic and nonischemic optic disc edema.21

These authors compared fluorescein angiography from 22 patients who had
nonischemic optic disc edema with age-matched controls who had nonarteritic
anterior ischemic optic neuropathy (NA-AION). They found a significant delay
in prelaminar optic disc filling of at least 5 seconds in 76% of patients with NA-
AION as compared with nonischemic controls.

Ice Test

Golnik and colleagues reported a novel method of testing for myasthenic ptosis
called the ice test.22 Twenty patients with myasthenia gravis and ptosis and 20
control patients with nonmyasthenic ptosis were evaluated. Palpebral fissures
were measured before and immediately after a 2-minute application of ice to the
ptotic eyelid. A positive ice test was noted in 16 of 20 (80%) patients with
myasthenia gravis and in none of 20 patients without myasthenia gravis. The ice
test may prove to be a simple, short, specific, and relatively sensitive test for
myasthenic ptosis.
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Neuroimaging

New technologies, including magnetic resonance imaging (MRI) and magnetic
resonance angiography (MRA), are expanding the diagnostic tools available to
the ophthalmologist.23–32 One of the most important and potentially life-
threatening clinical situations faced by the ophthalmologist is a pupil-involved
third nerve palsy due to an underlying posterior communicating artery
aneurysm.33–37 Aneurysms compressing the third nerve impair the pupil in 96%
of cases, and in the 4% of cases in which the pupil has been spared the ocular
motility has been only partially reduced.37 Thus, the possibility of an aneurysm
should be considered in all cases of pupil-involved third nerve palsy.

MRA is rapidly emerging as a useful noninvasive imaging modality for
vascular disease and may detect up to 95% of cerebral aneurysms that will
bleed.33,34 Unfortunately, 95% is not 100%, and conventional contrast
angiography remains the diagnostic procedure of choice for the detection of
aneurysms.37 Nevertheless, experience with MRA continues to grow and the
technique may one day reduce the need for exposing patients to the not-
insignificant risks of standard contrast cerebral angiography, especially in cases
with partial pupil involvement or partial third nerve motor involvement.33,34,36

Jacobson and Trobe reviewed the scientific literature to determine the sensitivity
of three-dimensional time-of-flight magnetic resonance angiography for
detection of aneurysms causing a third nerve palsy. They conclude that a
properly performed and interpreted magnetic resonance angiogram would
overlook only 1.5% of aneurysms producing a third nerve palsy that would
rupture if untreated.38

Frequency-selective fat suppression techniques have improved our ability to
visualize orbital anatomy and pathology on T1-weighted MRI scans. Normally,
the hyperintense fat signal on pre- and postcontrast enhanced T1-weighted
images obscures the underlying orbital detail. Fat saturation techniques allow the
fat signal to be suppressed. Unfortunately, however, incomplete fat suppression
can create artifacts on MRI that may mimic orbital disease; careful clinical
correlation is required.

Newer techniques in MRI have improved evaluation of brain pathology. One
technique, fast fluid-attenuated inversion recovery (FLAIR), uses advanced
computer software and basic inversion recovery principles to help differentiate
between pathology and normal brain parenchyma without interference from the
adjacent high-signal cerebrospinal fluid (CSF). FLAIR produces strong T2
weighting but suppresses the CSF signal and thus produces images with
significantly increased lesion-to-background contrast, particularly in the
subcortical and periventricular regions. Many recent reports have concluded that
FLAIR imaging provides additional useful information in a number of neurologic
diseases of interest to the ophthalmologist including optic neuritis, multiple
sclerosis, metastatic disease, and ischemia.24–32

Although not universally available to all ophthalmologists, the newer
imaging studies positron emission tomography (PET) and single proton emission
computed tomography (SPECT) may be useful adjunctive noninvasive
techniques for patients with retrochiasmal pathway defects. These techniques use
a radiolabeled, biologically active tracer to study brain function. In PET
scanning, the tracer is labeled as a radioligand with a positron-emitting isotope.
As the tracer accumulates in the brain, positrons are emitted that can be detected
and imaged on film as gamma ray energy in the form of protons. SPECT scans
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use tracers similar to PET, except that the tracers emit only a single photon
(rather than two photons).36

Moster and colleagues reported 2 patients with anoxic brain injury, binocular
visual loss, and normal pupillary reactions.30 Based on conventional
neuroimaging studies (CT and MRI), both patients were thought to have
nonorganic disease; SPECT and PET scans in these patients were helpful in
documenting organic metabolic and perfusion abnormalities in the visual cortex.
In a similar fashion, functional MRI may allow better evaluation of brain
function and may give information that structural conventional MRI cannot
provide.36 "Functional" in this context refers to brain activity, rather than brain
structure, and is unrelated to “functional” meaning nonorganic visual loss. Miki
and colleagues described functional MRI in 5 patients with homonymous
hemianopsias.29 The authors found asymmetric activation of the visual cortex in
these patients and postulate that functional MRI may find use for patients unable
to perform standard perimetry.

 Advances in Management

Optic Neuritis

ew information has emerged about optic neuritis (ON) as a result of the
Optic Neuritis Treatment Trial (ONTT).5,16,39–62 The ONTT was a National

Eye Institute–sponsored, randomized, controlled clinical trial that enrolled 457
patients at 15 clinical centers in the United States between the years 1988 and
1991. The ONTT entry criteria included the following: (1) patients between ages
18 and 46 years; (2) patients presenting signs of an afferent pupillary defect and a
visual field defect in the affected eye; and (3) patients examined within 8 days of
the onset of visual symptoms of a first attack of acute unilateral ON. Patients
were excluded if they had any of the following: (1) previous episodes of ON in
the affected eye; (2) previous corticosteroid treatment for ON or multiple
sclerosis (MS); or (3) systemic disease other than MS that might be a cause for
the ON. The patients were randomly assigned to one of three treatment arms in
the study: (1) intravenous methylprednisolone sodium succinate 250 mg every 6
hours for 3 days followed by oral prednisone 1mg/kg per day for 11 days; (2)
oral prednisone 1 mg/kg per day for 14 days; or (3) oral placebo for 14 days
followed by a short oral taper.39

Based on their results, the authors recommend that treatment with oral
prednisone in standard doses be avoided in ON.39 In addition, their findings
suggest that treatment with IV methylprednisolone can be considered for patients
with abnormal MRI of the brain or in those with a particular need for rapid visual
rehabilitation (such as a monocular patient or an occupational requirement). Beck
and colleagues feel that although brain MRI may not be necessary for diagnosis
of ON, MRI is valuable for prognostic purposes. Although patients with multiple
signal abnormalities on MRI most clearly benefited from IV methylprednisolone
in terms of the slowing of development of MS, the rate of development of MS
was too low in the patients with normal MRI to assess treatment benefit in this
group.40–42,45-47,57,60

In the ONTT, all patients underwent testing for collagen vascular disease (eg,
antinuclear antibody [ANA]), serologic testing for syphilis (FTA-ABS), and a

N
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chest radiograph for sarcoidosis. Lumbar puncture was optional.39 Rolak and
colleagues analyzed the cerebrospinal fluid (CSF) of 83 patients with clinically
isolated ON who underwent lumbar puncture.58 No patients had their diagnosis or
management altered by the CSF results and these authors conclude that CSF
analysis may not be necessary in the routine evaluation of typical ON.
Oligoclonal banding in the CSF, present at baseline in 11 of 13 patients who
developed MS, did predict progression to clinically definite MS, but this was not
independent of MRI abnormalities.

ANA tests in the ONTT were positive in a titer of less than 1:320 in 13% of
patients and in a titer of 1:320 or greater in 3% of patients. Only one patient was
eventually diagnosed with a collagen vascular disease. Visual and neurologic
outcomes in these patients were no different than the other ONTT patients. The
FTA-ABS was positive in 6 patients (1.3%), but none had syphilis. A chest
radiograph did not reveal sarcoidosis in any patient. The ONTT study group
recommends that chest radiograph; laboratory tests such as syphilis serology,
collagen vascular disease, serum chemistries, complete blood counts, and lumbar
puncture are not necessary for typical ON.39

Neuroimaging studies in the ONTT disclosed an alternative etiology for
visual loss in only one patient with a pituitary adenoma; a second patient had an
ophthalmic artery aneurysm that was not detected on the initial MRI scan. The
ONTT authors conclude that neuroimaging is of limited value in establishing the
diagnosis of ON, but they feel that MRI of the brain is a powerful predictor of
MS and should be considered to assess the risk of future neurologic events of MS
and for treatment decision making.39–42,45-47,57,60

The major conclusions of the ONTT related to treatment are summarized
below. High-dose IV followed by oral corticosteroids accelerated visual recovery
(particularly in regard to visual field defects; p = 0.0001), but provided no long-
term benefit to vision. Standard dose oral corticosteroid alone did not improve
the visual outcome and was associated with an increased rate of new attacks of
ON. IV followed by oral corticosteroids reduced the rate of development of
clinically definite MS during the first 2 years, particularly in patients with signal
abnormalities on brain MRI, but by 3 years the treatment effect had subsided.46,57

Treatment was well tolerated with few major side effects.
Intravenous immunoglobulin has also been reported to improve visual acuity

in an uncontrolled study of 5 patients with definite MS who had unilateral or
bilateral but stable demyelinating ON.61 These results will need to be replicated
on a larger scale before any recommendation on the use of IV immunoglobulin
can be made.

Most patients with ON retain good to excellent visual function in the 5 years
following an attack of ON (even if recurrent). Recurrences were more frequent in
patients with MS and in patients treated with oral corticosteroids alone. The 5-
year risk of MS after optic neuritis was 30% and MRI was a strong predictor of
clinically definite MS. The 5-year follow-up data have not altered the
management recommendations that were made based upon the original results.48

For patients with optic disc edema, a macular star figure of exudate, and a
normal brain MRI, the etiology of the ON almost always—if not always—is an
etiology other than MS.48,53 In fact, infectious etiologies such as cat scratch
disease or syphilis are more likely in this setting. Demyelinating ON would not
be expected to cause a secondary macular star figure of exudate. In the ONTT,
excluding patients with severe optic disc edema, retinal or disc hemorrhages, and
macular exudates increased the life-table analysis estimate of 5-year risk of MS
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from 30% to 32% in the full cohort. The rate of MS increased from 16% to 19%
for patients without an MRI lesion at the time of diagnosis of ON.

Traumatic Optic Neuropathy

Traumatic optic neuropathy (TON) is a clinical diagnosis that is characterized by
a history of impact injury to the head, face, or orbit that is presumably
transmitted directly or indirectly to the optic nerve. TON results in variable loss
of visual acuity (ranging from 20/20 to no light perception) and/or loss of visual
field; an afferent pupillary defect in unilateral or bilateral but asymmetric cases;
and a (commonly) normal or (less commonly) swollen optic nerve that later
develops optic atrophy.

Once the clinical diagnosis of TON is made, neuroimaging should be
performed. Computed tomography (CT) scans may be the preferred modality in
the setting of trauma for the evaluation of the emergent patient with TON; for
detailed examination of bone fractures and bone anatomy; and for the detection
of acute hemorrhage.

The natural history of TON is unknown. There is no large, well-controlled,
randomized, prospective body of data regarding the treatment of TON due to
variations in clinical presentation; treatment modalities (corticosteroids alone,
corticosteroids with surgery, surgery alone); surgical techniques and approaches;
inclusion criteria; recruitment bias; small sample sizes; and outcome measures.63–

71 However, in 1996 Cook and colleagues reviewed all cases of TON published
in the English language literature, as well as some additional cases, to perform a
meta-analysis of treatment.68 Patients who underwent treatment showed greater
improvement than patients who had observation alone. No significant difference
in improvement, however, was noted among patients treated with corticosteroids
alone, surgical decompression alone, or a combination of these modalities.
Recovery of vision was better for patients without orbital fractures and was better
for patients with anterior rather than posterior fractures.68

Although the mainstay of medical treatment for TON has been
corticosteroids, there are no prospective data to support the efficacy of treatment
or the validity of any specific corticosteroid preparation, dosage, or duration of
therapy. Because of this lack of treatment data, many authors have advocated
extrapolating data on the use of higher-dose methylprednisolone from central
nervous system (CNS) injury.63–66 The first National Acute Spinal Cord Injury
Study (NASCIS 1) was a non–placebo-controlled study. This study concluded
that there was no beneficial effect of methylprednisolone 1000 mg bolus
followed by 1000 mg per day for 10 days ("high dose") as compared with
methylprednisolone 100 mg bolus followed by 100 mg per day for 10 days
("standard dose"). NASCIS 2 was a multicenter, placebo-controlled, randomized,
double-masked study of acute spinal cord injury that showed that treatment
within 8 hours with a methylprednisolone 30 mg/kg bolus followed by 5.4
mg/kg/hour for 24 hours resulted in significant improvement in motor and
sensory function as compared with placebo. However, methylprednisolone
delivered after 8 hours did not improve neurologic outcome.63–66

In addition, methylprednisolone in the 15–30 mg/kg dose range apparently
has a different pharmacologic effect on CNS injury parameters such as blood
flow, calcium homeostasis, energy metabolism, and clinical outcome. The
traditional dose calculation for an equivalent dose of dexamethasone compared
with methylprednisolone has been based upon the glucocorticoid potency of 5:1.
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Steinsapir and Goldberg have emphasized that the potency ratio for
dexamethasone to methylprednisolone in CNS injury may be closer to 2:1 and
therefore that dexamethasone 15 mg/kg may be required (as compared to the
dose of 3–6 mg/kg recommended by previous authors) for the adequate treatment
of TON.70 The following TON treatment protocol is offered by Steinsapir and
Goldberg: (1) Diagnose TON appropriately; (2) Perform canthotomy or
cantholysis if the orbit is tense; (3) Drain subperiosteal hematoma if present; (4)
Begin methylprednisolone (30 mg/kg IV bolus, then 5.4 mg/kg/hour IV for 48
hours); (5) If vision improves on IV methylprednisolone after 48 hours, then start
rapid oral taper of prednisone; (6) If there is no clinical response after 48 hours or
if the patient’s vision deteriorates during the corticosteroid taper, then offer
surgical decompression of the optic canal.

Joseph and colleagues reported variable success in a retrospective,
nonconsecutive study on 14 patients with TON who were treated with
transethmoidal-sphenoidal optic canal decompression and with dexamethasone
pre- and postoperatively.69 Levin and colleagues reported a comparative
nonrandomized interventional study of TON with the following concurrent
treatment groups: (1) untreated; (2) corticosteroid; or (3) optic canal
decompression surgery.72 They conclude that there was no clear benefit for either
corticosteroid therapy or optic canal decompression surgery. The number of
patients in the study was adequate to exclude major effects in the treatment
groups, although the authors acknowledge that clinically relevant effects in
specific subgroups could have been missed. These authors believe that neither
corticosteroids nor optic canal decompression surgery should be considered the
standard of care for TON.

Pseudotumor Cerebri

Pseudotumor cerebri (PTC), also called idiopathic intracranial hypertension, is a
disease that usually occurs in young-adult obese females.1–4 PTC can occur in
children but there is no gender predilection, obesity is less frequent, and other
associated secondary conditions are more common than in adults.3 PTC is
defined clinically by the following criteria: (1) signs or symptoms related
specifically to increased intracranial CSF pressure (eg, headache, papilledema,
sixth nerve palsy); (2) a normal neuroimaging study (usually MRI of the head);
and (3) a normal CSF content with an elevated opening pressure on lumbar
puncture.

Sugerman and colleagues performed a nonrandomized, prospective study of
intra-abdominal pressure (estimated from urinary bladder pressure) and central
obesity (measured by sagittal abdominal diameter) in 6 females with PTC.4 These
authors found evidence that central obesity raises intra-abdominal pressure,
increasing pleural pressure and cardiac filling pressure, impeding venous return
from the brain, and leading to increased intracranial venous pressure and
intracranial CSF pressure.

Medical therapy with acetazolamide (in conjunction with weight loss
therapy) has been used with success for patients with PTC. Patients with
progressive visual loss due to papilledema or with intractable headache who fail
to or are intolerant to or noncompliant with medical therapy may require surgical
treatment. Lumboperitoneal shunting (LPS) and optic nerve sheath fenestration
(ONSF) are the mainstays of surgical treatment for PTC. Burgett and colleagues
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retrospectively reviewed 30 patients who had LPS for PTC and visual loss.1 Of
14 eyes with poor visual acuity, 10 (71%) improved by at least 2 lines of vision,
and 18 of 28 eyes with impaired visual field (64%) improved their visual field.
The major drawback of LPS is shunt failure. Goh and colleagues reviewed 29
eyes of patients with progressive visual field loss due to PTC who were treated
with ONSF.2 Of the 21 patients with adequate follow-up, visual fields improved
in 10 of these eyes (48%), were unchanged in 8 eyes (38%), and worsened in 3
eyes (14%).

 Important Clinical Trials

Anterior Ischemic Optic Neuropathy

nterior ischemic optic neuropathy (AION) is the most common acute optic
neuropathy among adults over age 50 years.6,73–84 AION may be caused by

giant cell arteritis (arteritic AION) or it may be associated with vasculopathic risk
factors (nonarteritic AION). Hayreh and colleagues reported that the clinical
features of jaw claudication, neck pain, advanced age, and elevated erythrocyte
sedimentation rate and C-reactive protein level are suggestive of biopsy-proven
giant cell arteritis.79 NA-AION is characterized clinically by acute loss of vision
and a visual field defect resulting from an optic neuropathy; an ipsilateral afferent
pupillary defect; and a swollen optic nerve in an older patient who often has
underlying vasculopathic risk factors (eg, hypertension and diabetes).81

Although older age, male sex, presence of hypertension, lack of pain, and
less improvement in visual acuity are seen more commonly in NA-AION than in
optic neuritis, none of these characteristics are pathognomonic for either disorder.
In fact, there may be significant overlap between the two conditions. The major
concern for patients with AION is whether or not the visual loss is caused by
giant cell arteritis, and the evaluation should be aimed at excluding this
possibility (eg, erythrocyte sedimentation rate, temporal artery biopsy).79 Gordon
and colleagues emphasized the broad spectrum of visual loss in NA-AION in a
report of 2 patients with asymptomatic disc edema. These authors reiterated that
NA-AION may occur sequentially within a 5-year period at a rate of up to 25%
to 50% of cases.76 WuDunn and colleagues reviewed 31 records of sequential or
bilateral NA-AION and reported that except for the possibility of better visual
acuity in the affected second eye in older patients, visual function and the pattern
of visual field loss could not be reliably used to predict fellow eye outcome.84

The Ischemic Optic Neuropathy Decompression Trial (IONDT). A well-
designed, masked, prospective, randomized clinical trial was performed to study
the safety and efficacy of optic nerve sheath fenestration in NA-AION.6 The
study inclusion criteria were a clinical syndrome consistent with NA-AION, age
greater than 50 years, and visual symptoms for less than 14 days. The baseline
clinical characteristics of patients in the study were 62% male, mean age 66
years, 42% with hypertension, 24% with diabetes, 10% reporting pain, 49% with
visual acuity of 20/64 or better at baseline, and 34% with 20/200 or worse
vision.6,73,74,77,78,80 Patients were randomized to either surgery (optic nerve sheath
decompression) or control (observation). After 6 months, 32.6% of the surgery
group had improved 3 lines or more compared with 42.7% of the control group;

A
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in addition, 23.9% of the surgery group had lost 3 or more lines compared with
only 12.4% of the control group. Visual field data likewise confirmed a lack of
treatment effect for surgery. The authors concluded that surgery is not effective
and may be harmful.6

Medical Treatment of Nonarteritic Anterior Ischemic Optic Neuropathy.
Although experimental therapies such as levodopa and heparin-induced
extracorporeal LDL/fibrinogen precipitation (HELP) have shown variable but
limited success, other treatments such as hyperbaric oxygen have not been
helpful.73,77,82 There remains no proven effective treatment for NA-AION.

Beck and colleagues performed a retrospective cohort study of 431 patients
to assess the benefit of aspirin in NA-AION.74 At 2 years of follow-up, the
cumulative probability of developing NA-AION in the fellow eye was lower in
the aspirin group (7%) compared with the no aspirin group (15%), but this
difference was not present at 5 years (17% versus 20%, respectively). Of interest,
the overall 5-year risk was 19%, lower than the previously reported 24% to 48%
risk of a fellow eye attack. In a retrospective review of 131 patients, Kupersmith
and colleagues reported that aspirin given two or more times per week reduced
the incidence (17.5% vs 53.5%) and relative risk (RR = 0.44, p = 0.0002) of
fellow eye involvement of NA-AION.83 Aspirin use does not seem to improve
visual outcome, however, after NA-AION.75

 New Diseases/Syndromes

Cancer- and Melanoma-Associated Retinopathy

ysfunction of the retina and consequent visual loss due to paraneoplastic
disease has received considerable attention recently.9–11 Melanoma-

associated retinopathy is characterized by night vision impairment, abnormal
electroretinography, and selective antibody to rod bipolar cells in a patient with
distant melanoma. Cancer-associated retinopathy is another paraneoplastic
syndrome characterized by rapidly progressive bilateral visual loss, retinal
arteriolar narrowing, an abnormal electroretinogram, and optic atrophy due to an
underlying neoplasm (often small cell carcinoma of the lung).

Leber’s Hereditary Optic Neuropathy

Leber’s hereditary optic neuropathy is characterized clinically by an acute, often
bilateral (simultaneous or sequential) optic neuropathy with a central scotoma,
severe visual loss (usually 20/200 or less), and apparent edema (peripapillary
telangiectasias may be seen) of the optic nerve head in young (typically male)
patients. The prognosis is usually poor, although some patients experience
spontaneous recovery. The major mutations in mitochondrial DNA that cause
Leber’s hereditary optic neuropathy are mutations at nucleotide position 11778
(80%), but mutations also occur at positions 3460, 14484, and 15257. The 14484
mutation may have a higher incidence of spontaneous visual recovery than the
other mutations.12

D
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Visual Field Loss After Vitrectomy for Macular Hole Surgery

A number of reports have documented visual field loss following otherwise
uncomplicated vitrectomy for macular hole surgery. A number of theories have
been proposed to explain this newly recognized complication,7,8 including
traction on the optic nerve or peripapillary retina during cortical vitreous peeling,
elevated intraocular pressure, or intraoperative mechanical traction during
vitreous suction. Unfortunately, none of these theories have been proven or
studied prospectively.
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