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Introduction

*Disclaimer: The editors and authors of this textbook emphasize to the reader that the contents of this book are meant to promote discussion and 
debate and are not meant to be interpreted as dogma or an implied or recommended “standard of care”. The cases contained are composites meant 
for teaching purposes only and the opinions of the individual authors and do not represent necessarily the opinions of the editors or publisher. 
Each clinical controversy is followed by a pro and con position and a final summary statement from the editors. We wish to emphasize that there is 
not a “right” or “wrong” answer to the questions and the cases are meant to illustrate different clinical approaches to the same clinical problem.

Welcome reader to “Controversies in Neuroophthalmology”. 
This text is meant to be a fast, fun read for you. It is intended to 
present both sides of controversial issues in the management of 
neuroophthalmic problems. We have assembled a distinguished 
panel of experts in the field to help us including 

Michael S Lee, MD (University of Minnesota)
Fiona Costello, MD (University of Calgary)
Eric Eggenberger, DO (Michigan State University)
Karl Golnik, MD (University of Cincinnati)
Timothy J McCulley, MD (University of California, 

San Francisco)
Nicholas Volpe, MD (University of Pennsylvania)
Wayne T Cornblath, MD (University of Michigan)

The book is divided into 20 chapters of interest to the general 
ophthalmologist and each chapter opens with the case that 
illustrates the controversy and poses a clinical question.

The questions are designed to be open-ended and may 
have more than one correct answer, thus the controversy. Each 

expert has been “assigned” either the “pro” or “con” position 
but the reader should be cautioned that our intent is not to 
provide hard and fast dogma. Instead, our goal is to provide 
a balanced viewpoint to a specific controversy from leading 
experts and then provide a summary statement based upon 
the editorial consensus of the editors Andrew Lee, MD (Weill 
Cornell Medical College), Jacinthe Rouleau, MD (University of 
Montréal), and Reid Longmuir, MD (University of Iowa).

We also wish to state upfront that the opinions expressed in 
this book are not meant to be construed as a standard of care 
recommendation and that each opinion is based upon individ-
ual but expert practice. This book merely contains reasonable 
suggestions and alternatives for clinical practice.

We hope that you will enjoy reading this book as much as we 
enjoyed writing it.

Andrew G Lee, MD
Jacinthe Rouleau, MD

Reid Longmuir, MD
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1	 Should a patient with unexplained isolated optic atrophy have  
neuroimaging and further laboratory evaluation?

A 69-year-old man presents to the local ophthalmologist with 
complaint of poor vision in the left eye. He does not know 
how long it has been present, but he noticed it upon covering 
the other eye about one week before. He does not believe the 
vision has gotten any worse since onset. His past medical history 
includes hypertension, for which he takes metoprolol, and diet-
controlled diabetes. On examination his visual acuity is 20/25 
OD and 20/60 OS. There is a 1.5 log unit relative afferent pupil-
lary defect (RAPD) on the left. The slit lamp examination reveals 
only mild nuclear sclerotic cataracts. His Humphrey visual fields 
testing shows marked field loss on the left, and a full field on the 
right (Figures 1.1 and 1.2). He has a pale optic disc nerve on the 
left compared to the right (Figures 1.3 and 1.4), which is con-
firmed on optical coherence tomography (OCT) of the retinal 
nerve fiber layer (RNFL) shown in Figure 1.5.

Pro: A patient with unexplained isolated 
optic atrophy should have neuroimaging and 
further laboratory evaluation

Nicholas Volpe
The vast majority of patients with isolated optic atrophy will 
turn out to have old, inactive, often never identified, problems 
such as previous ischemic optic neuropathy, optic neuritis, 
congenital or hereditary abnormalities, trauma or some other 
long-standing cause for the optic atrophy. This, however, 
must be a position of exclusion, particularly if awareness of 
vision loss is new. The examining physician is obligated in the 
absence of supporting history or documentation to pursue 
the possibility of a treatable cause for the optic nerve prob-
lem. Can you afford to miss a brain tumor? 

Optic nerve atrophy as manifested on fundus examination 
will generally take the form of optic disc pallor. There are cer-
tain situations, for instance, when pallor is altitudinal that a 
previous ischemic event would be strongly favored. This is not 
the case in the patient described above. Although nerve fiber 
layer thinning is altitudinal, the pallor is diffuse and the field 
defect if anything, suggests some respect for the vertical (not 
horizontal) meridian. However, in the end, as is true of most 
cases, it is impossible to make this call definitively simply based 
on the ophthalmoscopic appearance. It is wise, in the setting 
of available resources, to work up all patients without a known 
history or cause for optic atrophy to try and identify a treatable 
cause for the optic nerve problem. This work up should include 
a neuroimaging study. The neuroimaging study would prefer-
ably be a magnetic resonance image (MRI) scan with orbital 
views, including gadolinium enhancement and fat saturation, 

which is personally reviewed by the examining physician, look-
ing for a compressive lesion of the anterior visual pathway.

Lee et al. looked at just such a series of 91 patients with isolated, 
unexplained optic atrophy and identified compressive lesions in 
18 (20%). Bilaterality, progression, and age under 50 were com-
mon in the group found to have tumors.(1) In older patients, one 
could make an argument that a conservative course of follow up 
would not be unreasonable even if such a lesion were identified. 
However, clearly, if a significant lesion at the skull base such as a 
meningioma or pituitary adenoma was identified in the patient 
with optic atrophy and visual field loss, then decompression 
through surgical resection and/or radiation therapy would be 
an important consideration. 

The quality of the visual field defect would also potentially 
favor work up. In any patient who has a visual field defect that 
has any relationship to the vertical meridian, that is a defect 
that is denser temporally or nasally and seems to respect or not 
cross the vertical midline, the stakes are much higher for a com-
pressive lesion and imaging is mandatory. This is even true in 
patients with unilateral optic atrophy or vision loss, as lesions 
of the chiasm and intracranial optic nerve can certainly cause 
either temporal or nasal field defects with optic disc atrophy in 
only one eye. An MR scan might also yield important informa-
tion concerning concomitant white matter disease secondary 
to demyelinating illness and multiple sclerosis. We now rec-
ognize that the MRI is a very sensitive and important tool for 
diagnosing demyelinating disease. This would be an important 
cause for optic atrophy even in the absence of a known history 
of optic neuritis and therefore a possible diagnosis of multi-
ple sclerosis could be suggested on an MRI in patients who are 
worked up for isolated optic atrophy. This would be less likely 
in a patient in this age group.

There is another subset of patients with optic atrophy that 
have been shown to have a high incidence of intracranial lesions. 
Patients that present with acute visual loss symptoms that sug-
gest possible optic neuritis or ischemic optic neuropathy, but 
have optic atrophy present at the time of their initial presentation 
may harbor optic nerve meningiomas, parasellar meningiomas, 
pituitary adenomas, and intracranial sarcoidosis.(2)

Finally, a patient with isolated optic atrophy should also have 
a laboratory work up to identify treatable causes for optic neu-
ropathies. This can be particularly important in situations where 
other aspects of the history suggest untreated infections or risk 
for nutritional deficiency. The important entities to consider here 
are syphilitic optic atrophy, which in the tertiary form can present 
with diffuse field loss and isolated optic atrophy, although there 
are generally other neurologic manifestations of this condition. 
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Figure 1.1  Humphrey Visual Field, left eye, showing significant visual field loss.





neuroimaging and laboratory evaluation in optic atrophy patients

Figure 1.2  Essentially normal visual field, right eye.
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Figure 1.3  Normal right optic nerve. Figure 1.4   Left optic nerve showing disc pallor.

In other cases of bilateral vision loss with central scotoma and 
dyschromatopsia, nutritional causes for optic neuropathy should 
also be considered, particularly B12 deficiency.

In the end, any patient with an unexplained, newly recog-
nized, neurologic deficit is owed the benefit of a workup. The 
clinician should depend on historical and examination clues to 
know how to direct this work up and without other identifiable 
cause for isolated optic atrophy the potential for a compressive 
lesion of anterior visual pathway must be excluded. 

References
1.	 Lee AG, Chau FY, Golnik KC, Kardon RH, Wall M. The 

diagnostic yield of the evaluation for isolated unexplained 
optic atrophy. Ophthalmology 2005; 112(5): 757–9.

2.	 Lee AG, Lin DJ, Kaufman M, Golnik KC, Vaphiades MS, 
Eggenberger E. Atypical features prompting neuroimag-
ing in acute optic neuropathy in adults. Can J Ophthalmol 
2000; 35(6): 325–30.

Con: A patient with unexplained isolated 
optic atrophy does not always need 
neuroimaging and further laboratory 
evaluation

Karl Golnik
A complete ophthalmic examination including a comprehen-
sive history will lead to an underlying diagnosis in 92% of cases 
of optic atrophy.(1) Ancillary studies such as neuroimaging and 
laboratory testing might be required to confirm the diagnosis 
but they are not necessary for every patient with optic atrophy.

The most common etiologies of optic neuropathy, nonar-
teritic anterior ischemic optic neuropathy (NAION), and optic 
neuritis are also the most common causes of optic atrophy.(1) 
Sudden, painless visual loss suggests a vascular etiology. Subacute 
painful visual loss favors inflammation and gradual visual loss 
may indicate a compressive or nutritional etiology. One caveat, 
the sudden discovery of chronic monocular visual loss may con-
found the history. Optic atrophy develops several months after 
damage and thus the patient who presents with acute or subacute 
visual loss (days to several weeks) and optic atrophy must have 
a more chronic process. If there has been no change over time, 
then one would consider static causes such as previous ischemia 
or trauma whereas progressive visual loss may indicate contin-
ued damage from compression or nutritional deficits. When 
considering ischemic optic neuropathy it is important to verify 
the presence of previous optic disc swelling.

Past medical history such as multiple sclerosis, severe vas-
cular disease, sarcoidosis, or malignancy may suggest the cause 
of the optic atrophy. History of focal paresthesias or weakness 
may indicate demyelinating disease and shortness of breath 
and/or skin rash may occur with sarcoidosis. Gradual bilateral 
visual loss in other family members suggests possible domi-
nant optic atrophy whereas a maternal family history suggests 
Leber’s hereditary optic neuropathy. Finally, toxic exposures 
(methanol), contact with animals (cats, ticks), medications 
(ethambutol), and vitamin deficiencies (history of alcoholism) 
may direct diagnostic evaluation.

Clues in the ophthalmologic exam may aid in determin-
ing the underlying etiology of optic atrophy. Anterior segment 
exam may reveal evidence of previous trauma such as iris tears. 
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Figure 1.5  OCT of the RNFL showing nerve fiber layer loss on the left.
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Additionally, the presence of active or previous inflammation 
such as keratitic precipitates or vitreous cell may point toward 
an infectious or inflammatory cause of optic atrophy such as 
sarcoid, syphilis, cat scratch disease, or Lyme disease. Hertel 
exophthalmometry may detect subtle proptosis and should be 
performed in every patient with optic atrophy. Computerized 
automated perimetry may detect specific patterns of visual loss 
helpful in the differential diagnosis. Central scotomas occur 
more commonly in nutritional, hereditary, or toxic optic neu-
ropathies. Hemianopic field deficits suggest chiasmal or retro-
chiasmal damage.

The pattern of optic atrophy may be helpful. Diffuse optic 
atrophy and temporal optic atrophy are nonspecific, but an alti-
tudinal pattern to the disc pallor is most often seen following 
the acute swelling in nonarteritic anterior ischemic optic neu-
ropathy (NAION). Remember to confirm that the contralateral 
disc is small and congested (the disc-at-risk) when entertain-
ing the diagnosis of NAION. Horizontal band (or “bow-tie”) 
atrophy may be present with optic chiasmal or retrochiasmal 
pregeniculate lesions. Optociliary collateral vessels may become 
apparent when retinal venous outflow is compromised by an 
optic nerve sheath meningioma. Of course, one must exam the 
nerve with slit lamp biomicroscopy to obtain a good 3-dimen-
sional view and to rule out subtle cupping that might occur in 
glaucoma.

Thus, laboratory testing such as angiotensin-converting 
enzyme, fluorescent Treponemal antibody (FTA-ABS), Lyme 
titer, and cat scratch titer (Bartonella henselae), Leber’s 
hereditary optic neuropathy, or dominant optic atrophy 
(OPA1) may prove useful but only when history or exami-
nation has suggested the possibility of one of these diseases. 
Lab tests for infectious causes of optic atrophy can produce 
false positive results and are not useful without clinical  
correlation.(2, 3)

Neuroimaging is indicated in patients thought to have pre-
vious optic neuritis because of the association with multiple 
sclerosis. Any patient with optic atrophy and specific examina-
tion findings such as optociliary collateral vessels, proptosis, or 
visual field defects that respect the vertical midline should have 
neuroimaging. 

Recently, we reported imaging results of 91 patients referred 
with unexplained, isolated, unilateral optic atrophy.(1) Twenty 
percent of these patients had compressive lesions demonstrated 
by magnetic resonance imaging with fat suppression and gado-
linium administration. This study was done in two tertiary 
neuroophthalmology centers and thus may not be applicable 
to other patient care settings. Nevertheless, if there are no clues 
in the history or examination and no documentation of visual 

stability, then an MRI with gadolinium and fat-suppression 
should be obtained. If an MRI has been previously obtained, 
then I would review the films.

Unfortunately, a definite cause of the atrophy is not always 
discovered. If the history and appropriate evaluation do not 
produce a definite diagnosis, then repeat examination includ-
ing automated perimetry should be done in 3 months to be sure 
there is no progressive loss of vision. If the exam is stable, repeat 
evaluations should occur on several occasions over the next  
2 years to prove stability. If vision worsens during follow-up, 
repeat diagnostic testing is necessary.

references
1.	 Lee A, Chau F, Golnik K, Kardon R, Wall M. The diagnostic 

yield of the evaluation for isolated unexplained optic atro-
phy. Ophthalmology 2005; 112(5): 757–9.

2.	 Sander A, Posselt M, Oberle K. Seroprevalence of antibod-
ies to Bartonellae henselae in patients with cat scratch dis-
ease and in healthy controls: evaluation and comparison of 
two commercial serological tests. Clin Diag Lab Immunol 
1998; 5(4): 486–90.

3.	 Bakken L, Callister S, Wand P. Interlaboratory comparison 
of test results for detection of Lyme disease in 516 partici-
pants in the Wisconsin state laboratory of hygeine/college 
of American pathologists proficiency testing program.  
J Clin Microbiol 1997; 35(3): 537–43.

Summary
The decision whether to evaluate a patient with optic atro-
phy needs to include consideration of multiple factors 
including the absence (i.e., neurologically isolated) or pres-
ence (nonisolated) of other neurologic or systemic findings, 
the duration of the optic atrophy (i.e., chronic or subacute), 
the course (progressive or static), the laterality (unilateral 
or bilateral), the type of visual field defect (central scotoma, 
hemianopia), and the patient risk factors for a biologically 
plausible mechanism. The evaluation of optic atrophy could 
potentially include an extensive array of costly and potentially 
low yield tests (e.g., neuroimaging, laboratory testing, lum-
bar puncture, etc.). Patients with optic atrophy may require 
more or less evaluation depending on the comfort level of the 
clinician with the specific case and the pretest likelihood of a 
diagnosis. We recommend testing for patients in whom clini-
cal uncertainty for the diagnosis is high and suggest directing 
the laboratory testing rather than a “shotgun” approach. It 
is important to involve the patient in the decision as well, 
as many patients cannot tolerate any uncertainty regarding 
even a remote possibility of a compressive lesion.
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2	 Should a young patient with a new diagnosis of optic neuritis have  
testing and treatment for multiple sclerosis (MS)?

A 24-year-old medical student in good general health began 
experiencing periocular pain OD 1 week ago. It was noticed 
to be worse with eye movement. Three days later she noticed 
decreased vision OD which became progressively worse for 
two additional days. On examination, her visual acuity is count 
fingers OD and 20/20 OS. There is a 1.2 log unit RAPD OD. 
Goldman perimetry shows a dense central scotoma OD (Figure 
2.1 and 2.2). Ocular motility is full but slightly painful. The 
patient states that the pain is much less than the previous few 
days. There is no nystagmus. Anterior segment examination 
showed no uveitis. Dilated fundus exam was completely nor-
mal, with normal optic nerves and normal maculas OU (Figures 

2.3 and 2.4). She denies any previous neurological symptoms 
including numbness, weakness, vertigo, or incontinence.

PRO: A young patient with a new diagnosis 
of optic neuritis should have testing and 
treatment for multiple sclerosis if 
identified

Fiona Costello
The evaluation and management of optic neuritis (ON) is not 
without controversy. There is a strong association between ON 
and multiple sclerosis (MS), which prompts the need for neu-
roimaging and raises questions regarding benefits to be derived 

Figure 2.1  Goldmann visual field, left eye, normal.
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from early initiation of disease-modifying therapy. Yet, not all 
ON patients harbor the same risk for future MS and potential 
MS-related disability. Therefore, efforts to follow, evaluate, and 
treat these patients must be tailored to meet the needs of the 
individual.

The Optic Neuritis Treatment Trial (ONTT) (1) demon-
strated that the majority of ON patients share many of the 
features exemplified by the patient in the case example pro-
vided. More specifically, patients tend to be young (mean 
age 31.8 years) and female.(1, 2) Furthermore, ON patients 
often describe vision loss, which progresses over days to 
weeks; and 92% of patients report pain with eye movement. 
Unilateral ON is associated with a relative afferent pupil 
defect in the affected eye, and the pattern of visual field 
tends to respect the topography of the retinal nerve fiber 
layer. Visual recovery from ON tends to occur 4–6 weeks 
after onset, and improvement may continue for up to 1 year.
(3) ON remains first and foremost a clinical diagnosis and 

the typical clinical syndrome DOES NOT generally require 
additional investigations including blood work, electrophys-
iology, or orbital imaging.

The real impetus for investigations in patients with suspected 
ON stems from its strong association with MS. Approximately 
20% of MS patients will present with ON as their first demy-
elinating event. The ONTT showed that the baseline magnetic 
resonance imaging (MRI) scan was the most potent predictor 
for the development of future MS. At 10 years, ON patients 
with 1 or more white matter lesions on the baseline MRI study 
had a 56% risk of developing clinically definite MS (CDMS), 
whereas ON patients with no lesions had a 22% risk of CDMS 
at 10 years.(4) Therefore MR imaging is integral to the evalua-
tion of ON patients.

Additional studies including visual-evoked potentials 
(VEP), cerebrospinal fluid (CSF) analysis, and optical coher-
ence tomography (OCT) can also provide valuable informa-
tion in the evaluation of ON patients. VEP abnormalities are 

Figure 2.2  Goldmann visual field, right eye, large central scotoma.
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common in MS, and testing can unveil clinically occult lesions, 
which provide evidence of dissemination in ON patients under-
going evaluation for possible MS.(2) Cerebrospinal fluid 
(CSF) irregularities, including abnormal intrathecal IgG syn-
thesis (defined as 2 or more oligoclonal bands in the CSF with-
out corresponding bands in the serum), occur in 60–70% of 
patients with ON and other clinically isolated syndromes (CIS). 
A long-term Swedish study of 86 patients with acute mono-
symptomatic unilateral ON showed that patients with signs of 
inflammation in the CSF (raised cell count, oligoclonal bands, 
or both) had a 49% risk of future MS as compared to patients 
with no CSF abnormalities (23%).(5, 6) OCT is a novel imag-
ing technique, which can be used to detect and quantify the 
effects of retrograde axonal degeneration due to ON, by meas-
uring thinning in the retinal nerve fiber layer (RNFL) of the 
eye. OCT-measured RNFL values are diminished among ON 
and MS patients.(7–17) Furthermore, reduced RNFL values 
in ON and MS patients have been shown to correlate with: 
diminished visual and neurological function,(7–11, 14, 16, 
17) reduced optic nerve magnetization transfer ratios, (13) 
MRI-measured optic nerve and brain atrophy, (12, 15) and 
decreased cerebral brain matter volumes.(14) Recent publica-
tions have highlighted the potential role for OCT-measured 
RNFL values as a candidate biomarker for axon loss in the 
study of ON and MS.(9, 14, 16, 18)

There is also a role for more detailed investigations when 
atypical clinical features are encountered. Lack of clinical improve
ment after presumed ON can implicate an underlying com-
pressive mass, such as a nerve sheath tumor or suprasellar mass. 
In this context, patients may report “sudden onset” monocular 

vision loss, which represents acute awareness, rather than acute 
onset of symptoms. Similarly, the presence of optic disc pal-
lor is not consistent with the diagnosis of acute ON, and can 
herald an underlying compressive optic neuropathy. In both 
scenarios, neuroimaging can reveal a culprit lesion. If abun-
dant vitreous cells, macular edema, or florid optic disc edema is 
observed then infectious neuroretinitis may be a more tenable 
diagnosis than ON. Careful clinical follow up will often disclose 
the development of a “macular star” in these cases. Older indi-
viduals, with vascular risk factors may occasionally present with 
pain and vision loss due to anterior ischemic optic neuropa-
thy. In such cases, the diagnosis can usually be determined by 
a careful clinical history, detailed examination (which generally 
demonstrates significant optic disc swelling), and the observa-
tion of less complete visual recovery. In addition, these patients 
often have a specific morphological appearance, with a small 
or absent physiological cup to suggest the diagnosis. Posterior 
ischemic optic neuropathy cases may be more challenging to 
distinguish from optic neuritis, as optic disc swelling is not 
apparent at the time of clinical presentation. Again, a detailed 
clinical history and examination should disclose this diagno-
sis, which is often one of exclusion. Clinical manifestations of 
other systemic diseases such as rash, joint pain, alopecia, hema-
tological abnormalities, renal failure, and/or opportunistic 
infections should be thoroughly investigated for other potential 
etiologies.

Neuromyelits Optic (NMO) or Devic’s Syndrome is a severe 
inflammatory process of the optic nerves and spinal cord, often 
associated with poor clinical recovery. Within 5 years, 50% of 
patients afflicted with NMO have irreversible vision loss in one 

Figure 2.4  Normal optic nerve, left eye.Figure 2.3  Normal optic nerve, right eye.





controversies in neuro-ophthalmology

eye or can no longer ambulate independently. In addition to optic 
nerve involvement, typical features of NMO include: episodic 
myelitis (with spinal lesions that extend 3 or more spinal seg-
ments), absence of clinical manifestations of brain involvement, 
and absence of typical brain MRI lesions.(18–20) The early rec-
ognition of this clinical syndrome and more specifically the ON 
manifestations that may herald this diagnosis are important, as the 
treatment for NMO differs from that of MS. Immunosuppressive 
therapies including plasma exchange therapy, azathioprine, rituxi-
mab, and corticosteroids are more effective therapies than the 
immunomodulating alternatives (interferons and glatiramer ace-
tate), which are more frequently implemented in the management 
of MS. Ideally, if treated early, some of the more disabling features of 
the complete clinical Devic syndrome might be prevented with early 
initiation of immunosuppressive therapy. I consider the diagnosis 
of NMO in patients with poor visual recovery after ON, symptoms 
of myelitis, and negative cranial MR imaging. For this reason, I 
often include a cervical spine study in the baseline MRI study to 
check for occult, extensive spinal lesions. Recently, Lennon and 
colleagues described a putative marker, NMO-IgG autoantibody 
(sensitivity 73% and specificity 91%), which binds at or near the 
blood–brain barrier, and distinguishes NMO from MS.(20) For 
patients considered to be at high risk for NMO, testing for the 
NMO-IgG antibody might help expedite the necessary treatment 
regimen for this distinct clinical syndrome.

The role for therapy in ON is not to expedite recovery of optic 
nerve function, which tends to be good, but rather to impact the 
future risk of MS. Three studies have both addressed the role of 
interferon therapy for acute monosymptomatic ON, and the 
future development of MS. The first of these was the Controlled 
High Risk Subjects Avonex Multiple Sclerosis Prevention Study 
(CHAMPS) (21), in which 383 CIS patients (with prior ON; brain-
stem or cerebellar syndrome; or an incomplete transverse myelitis) 
were enrolled into a randomized, placebo-controlled trial if they 
had 2 or more clinically silent lesions on a cranial MRI scan. Fifty 
percent (192 patients) of the CIS patients enrolled in this study had 
ON. After initial treatment with high dose intravenous methyl-
prednisolone, half the patients received weekly interferon beta-
1a (30 µg once per week), and half received placebo. The primary 
end point was the development of CDMS, and the secondary end 
point was the brain MRI. This study demonstrated a significantly 
lower rate (44%) of development of CDMS among the treatment 
group (rate ratio 0.56; 95% CI 0.38–0.81; p = 0.002), and a rela-
tive reduction of new lesions in the cranial MRI scans among 
patients treated with interferon versus the placebo group. A sec-
ond study, Early Treatment of MS (ETOMS), (22) enrolled 308 
patients, with 4 asymptomatic white matter lesions (or 3 lesions 
if one enhanced with gadolinium) on the cranial MRI scan at 
presentation. Half the patients received subcutaneous interferon 
beta-1a (22 µg once a week), and half received placebo. After 2 
years, the odds ratio for the development of CDMS was 0.61 
(95% CI 0.37–0.99; p = 0.045) in the treatment group versus 
the control group. More specifically, 45% of the placebo group 
developed CDMS after 2 years as compared to 34% of treated 

patients. During the treatment study period, the MRI activ-
ity and burden of disease measured by MRI were significantly 
reduced in the treatment group.  In the third and most recent 
study which looked at the role of disease modifying therapy in 
CIS, the Betaferon in Newly Emerging Multiple Sclerosis for 
Initial Treatment (BENEFIT) (23) trial, CIS patients with at least 
2 clinically silent brain MRI lesions were randomized to receive 
interferon beta-1b 250 mcg subcutaneously on alternate days or 
placebo until CDMS was diagnosed or the study period of 24 
months was reached. Overall interferon beta-1b delayed the time 
to diagnosis of CDMS and McDonald criteria defined MS.(23) 
Hence, there is evidence that disease modifying therapy may be 
indicated in patients with acute monosymptomatic ON who are 
deemed to be at high risk on the basis of their MRI findings, to 
prevent or delay the development of CDMS.

The question of whether to initiate disease-modifying 
therapy after isolated, monosymptomatic ON remains a con-
troversial one. Recently, the pros and cons of this debate were 
presented in the Archives of Neurology.(24, 25) Frohman (24) 
and colleagues put forth an elegant argument favoring early 
initiation of disease modifying drugs for patients with MS or a 
CIS, and cited a number of reasons to support early treatment 
in CIS and MS patients. These issues outlined by these authors 
apply well to ON as CIS patients, and are as follows: 

MS is a disabling illness: Many patients with ON will ••
develop MS, and the majority of MS patients develop 
significant disability over time. It is impossible to pre-
dict a benign course and to forgo treatment based on this 
assumption will result in the accumulation of irreversible 
disability for some patients. 
Irreversible axonal loss occurs early in MS: Pathological ••
and radiological studies show that irreversible axonal 
injury occurs early in MS patients, which might not be 
detected in clinical observation. The authors also point 
out that current therapies are not reparative, but are pre-
ventive in action.
Approved therapies are available: The Food and Drug ••
Administration (FDA) has approved medications that 
work best early in the course of MS, even at the time 
of a CIS, and less effective in progressive phases of the 
disease.
Potentially dire long-term consequences: Delay in ther-••
apy has been associated with a greater burden of disease 
on MRI and in the number of patients with progression 
of disability.

Optic Neuritis is an important clinical entity, which carries 
with it an association and future risk of multiple sclerosis (MS). 
Cranial MR imaging is integral to the evaluation of ON, because 
it represents the most potent predictor for the later development 
of MS. Additional investigations with VEP, CSF and OCT studies 
can enhance the evaluation of ON patients, and help to exclude 
potential mimics. The question of whether disease-modifying 
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therapy should be initiated after ON as a CIS is a controversial 
topic, and factors specific to the patient should be taken into 
consideration before weighing in favor or against this therapeu-
tic option. A significant proportion of ON patients will go on 
to develop future MS, and early initiation of therapy may delay 
this diagnosis. In addition, disease-modifying therapies may also 
reduce the disabling effects of MS among patients. There are 
currently approved therapies available for patients with ON in 
whom a baseline MRI scan reveals the presence of white mat-
ter lesions, which predict a greater risk of future MS. Therefore, 
I advocate using ancillary testing to try and identify “high risk” 
ON patients who are likely to develop MS, and treat accordingly.
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Con: A young patient with a new diagnosis 
of optic neuritis does not always require 
testing and treatment for MS

Michael S Lee

Testing
The Optic Neuritis Treatment Trial (1) collected valuable data 
on a large cohort of patients with optic neuritis in a standard-
ized fashion. Each of the 448 patients underwent a brain MRI, 
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chest X-ray, and serologic testing (blood glucose, ANA, and 
FTA-ABS). Although optional, 141 patients underwent lum-
bar puncture. Of all the patients with optic neuritis, only one 
(0.2%) developed a connective tissue disease. Positive syphilis test-
ing occurred in 6 (1.3%) patients but repeat testing yielded negative 
results. None of the chest X-ray images demonstrated significant 
findings. Meanwhile, lumbar punctures revealed modest eleva-
tion of protein in 10% and white cell count in 36%, consistent 
with mild inflammation. However, cerebrospinal fluid (CSF) 
analysis did not change the diagnosis or yield another disorder 
in any patient. 

The patient described here has a classic story for isolated, 
unilateral optic neuritis and further testing is unlikely to affect 
the diagnosis. The patient fits the right demographic and her 
symptoms and signs all comport with the diagnosis. Patients 
with optic neuritis are generally between the ages of 20–40 
years of age. The pain often precedes the visual loss and lasts < 
10 days. It generally worsens with touching or moving the eye. 
The most common visual field defect is a central scotoma and 
the optic nerve appears normal in 2/3 of cases. If the patient 
demonstrated atypical features, then I would consider further 
evaluation.

Since neuroimaging of the brain affects the future risk for 
the development of multiple sclerosis, I think it is reasonable 
in all cases for prognostication.  Approximately 2/3 of the 
patients in the ONTT completed 15-year follow up.(2) Overall, 
50% received a diagnosis of clinically definite multiple sclerosis 
(CDMS). Further analysis showed that 25% of patients with a 
normal baseline brain MRI developed CDMS. This is compared 
to nearly 3/4 of patients with at least one typical white matter 
lesion on brain MRI developed CDMS. There was no signifi-
cant difference in conversion rates between patients with one 
white matter lesion and more than one lesion. I do not believe 
that a lumbar puncture is necessary in typical cases. The pres-
ence of oligoclonal banding in CSF predicted the future devel-
opment of CDMS in the ONTT, but this predictive capacity was 
not independent of the MRI. 

Treatment
Visual function recovers more quickly among patients receiv-
ing intravenous (IV) corticosteroids compared to placebo, but 
corticosteroids do not affect final visual acuity or field.  Patients who 
receive IV corticosteroids with abnormal neuroimaging may 
reduce the risk of CDMS for up to 2 years.  It may be reason-
able to consider intravenous corticosteroids followed by a 
2-week oral taper if the patient has an abnormal brain MRI. 
Interestingly, oral corticosteroids alone increase the risk of 
recurrent optic neuritis but not CDMS. I would not recom-
mend oral corticosteroids.

Interferon beta therapy reduces the conversion to CDMS 
compared to placebo among patients who have both optic neu-
ritis and two or more characteristic white matter lesions. It is not 
a panacea and approximately 1/3 of patients who start therapy 

still develop CDMS in the first 3–5 years. Immunomodulatory 
therapy has never been studied among patients with < two 
lesions, so I would not advocate interferon beta therapy in this 
group. In the ONTT, 25% of patients with an abnormal brain 
MRI did not develop CDMS at 15-year follow up. Therefore, 
initiating interferon therapy in all patients with an abnormal 
brain MRI may expose a group of patients to unnecessary life-
long therapy. Even among patients who develop CDMS, sever-
ity of disease progression is highly variable and unpredictable. 
Up to 1/3 of patients with relapsing remitting CDMS have a 
relatively benign prognosis at 10-year follow up and may not 
require disease modifying therapy. These patients may enjoy 
limited benefit from therapy and suffer from unwanted side 
effects and cost. 

Common side effects of self injectable MS drugs include injec-
tion site reactions, flu like symptoms, depression, and chest pain. 
Approximately 10–20% of patients who have MS discontinue 
use of these drugs because of adverse side effects. Interferon 
beta therapy costs approximately $15,000–24,000 per year, 
which may be prohibitive for many patients and a significant 
strain on the health care system.
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Summary
Patients with new optic neuritis may or may not ultimately 
develop multiple sclerosis. Factors that might predict a 
future diagnosis of MS (e.g., family history of MS, MRI 
showing demyelinating white matter lesions, prior attacks, 
or subjective neurologic symptoms) should be considered 
in the decision making. Just as importantly however factors 
that might predict a lower risk for future MS should be con-
sidered as well (e.g., male patient with no light perception 
vision, lack of pain, macular exudate, or normal MRI). The 
important part is that the patient be involved in the deci-
sion making. If the diagnosing ophthalmologist is unwill-
ing or unable to have this discussion with the patient then 
consultation with a neurologist or neuroophthalmologist 
should be considered regarding the options for neuroimag-
ing of the head or spine, additional laboratory testing for 
MS mimics, a lumbar puncture for oligoclonal bands and 
other markers of demyelination, and possible MS treatment 
(e.g., immunomodulatory agents). Although a case can be 
made for minimal or no work up or treatment for clinically 
isolated syndromes the patient should be allowed to par-
ticipate in the discussion and decision and provided with 
sufficient information to make an informed choice.
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3	 Should a patient with optic disc edema with a macular star  
figure (neuroretinitis) have lab testing and treatment?

A 24-year-old female presents to the local ophthalmologist with 
a complaint of decreased vision in the right eye. She noticed it 
gradually over a 3-day period occurring 2 weeks before presenta-
tion, and it has remained the same since. She has no other neu-
rologic symptoms and no other medical history. She specifically 
denies any prior joint pain. She lives in the upper Midwest, where 
she has 2 dogs and 1 cat. She has had no tick bites, cat-scratch, 
or travel history. She denies any history of sexually transmitted 
disease. On examination the visual is 20/200 OD and 20/15 OS. 
There is a 1.2 log unit RAPD OD. Slit lamp examination reveals 
no evidence of uveitis. Visual fields show a cecocentral scotoma 
OD, and a full field OS (Figures 3.1 and 3.2). She has optic disc 

edema with a macular star pattern of exudate OD and a nor-
mal disc and macula OS (Figures 3.3 and 3.4). OCT of the RNFL 
(Figure 3.5) and macula (Figure 3.6) show the disc edema, with 
extension of the fluid under the fovea OD.

PRO: TEST FOR CAT SCRATCH, LYME, SYPHYLLIS, 
tuberculosis (TB) AND TREAT EMPIRICALLY FOR 
CAT SCRATCH FEVER

Karl Golnik
Neuroretinitis is defined as the presence of optic disc swelling 
and macular exudate. The exudate typically takes the form of 

Figure 3.1  Normal Goldmann visual field, left eye.
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a star or partial star as the exudate accumulates in the radially 
oriented nerve fiber layer of Henle. Patients typically experience 
subacute loss of central vision over several days. If the patient 
presents within the first few days of visual loss the nerve may 
appear swollen and no exudate may be apparent. Usually the 
macula will appear thickened and presumably the exudate has 
not had a chance to accumulate that quickly. Within a week or 
so the exudates coalesce to form the star. When a patient is seen 
early in the course before star formation, typical optic neuritis 
may be misdiagnosed, multiple sclerosis unnecessarily discussed, 
and MRI ordered. Thus, it is crucial to scrutinize the macula with 
slit lamp biomicroscopy and consider macular OCT if there is 
any question of macular abnormality. Traditionally, neurore-
tinitis is felt to be a self-limited condition with good recovery 
of vision. However, visual recovery may not occur and certainly 
may not return to completely normal.(1, 2)

A variety of conditions have been reported to cause neurore-
tinitis. These include postviral, cat scratch disease (Bartonella 

henselae), Lyme, syphilis, tuberculosis, toxoplasmosis, and sar-
coidosis. Hypertension, papilledema, and nonarteritic anterior 
ischemic optic neuropathy may produce the picture of neurore-
tinitis but are not considered true neuroretinitis because it is felt 
to be an inflammatory condition. Hypertension and papilledema 
should produce bilateral findings and one should check blood 
pressure and ask about symptoms of elevated intracranial pres-
sure (headache, tinnitus, nausea) in this circumstance. Lyme 
disease, syphilis, toxoplasmosis, tuberculosis, and sarcoidosis are 
thought to be fairly rare causes of neuroretinitis. Patients should 
be asked about immune status, endemic area exposure, sexual 
history, skin/genital rash or lesions, tuberculosis exposure, and 
history of uveitis. The entity of idiopathic retinitis, vasculitis, 
aneurysms, and neuroretinitis (IRVAN) must be also be consid-
ered but the associated retinal findings should differentiate this 
condition from typical neuroretinitis.(3)

Cat scratch disease is by far the most common identifi-
able cause of neuroretinitis.(1) Bartonella henselae is a small  

Figure 3.2  Cecocentral scotoma, right eye.
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gram-negative rod that has been shown to be the cause of cat 
scratch disease. Patients usually develop a mild to moderately 
severe flu-like illness associated with regional lymphadenopa-
thy. Common systemic symptoms include fever, headache, 
anorexia, nausea, vomiting, and sore throat. Ocular involvement 
occurs in 5%–10% of patients with cat scratch disease. Other less 
common manifestations of cat scratch disease include encepha-
litis (1%–2%), osteomyelitis (less than 1%), and hepatosplenic 
disease (less than 1%).(4) Ocular manifestations include neu-
roretinitis, Parinaud’s oculoglandular syndrome, multifocal 
retinitis/choroiditis, retinal white spots, and retinal vascular 
occlusion. The most practical means of laboratory diagnosis is 
serology for Bartonella henselae antibodies.

Treatment of cat scratch disease is somewhat controver-
sial because of its historically benign course. At the time of 
this manuscript a variety of antibiotics have been shown to 
be effective in vitro. Doxycycline and erythromycin have also 
been shown to produce good results in treating Bartonella 
henselae infection in immunocompromised patients. Margileth 
and associates reviewed 268 immunocompetent patients with 
systemic cat scratch disease and found untreated patients and 
patients treated with antibiotics subsequently thought not to 
be effective had a mean duration of illness of 14.5 weeks versus 
2.8 week duration of illness in the group treated with antibiot-
ics thought to be efficacious (rifampin, ciprofloxacin, gentami-
cin, trimethoprim-sulfamethoxazole).(5) There have been no 
randomized trials regarding treatment of neuroretinitis caused 
by B. henselae infection. All reported treated cases are anec-
dotal in nature. Reed and associates treated 7 patients with oral 

doxycycline (100 mg BID) and rifampin (300 mg BID) for 4–6 
weeks. They compared these patients to historical reports and 
felt that the treatment shortened the course of disease and has-
tened visual recovery.(2)

Thus, in the patient with neuroretinitis testing for Lyme, 
syphilis, toxoplasmosis, sarcoidosis, and tuberculosis should 
be considered depending on prevalence in one’s geographic 
area and whether any of the risk factors listed above are 
present. Serologic testing for B. henselae should always be 
obtained because it is frequently the cause of the neuroretinitis. 
Furthermore, it is important to note that not all patients who 
test positive for cat scratch disease have had or remembers hav-
ing been scratched by a cat and sometimes they remember only 
in retrospect.

Treatment for B. henselae is more controversial. However, 
treatment should be considered for the following reasons:

1.	 The recommended antibiotics are fairly benign.
2.	 Treatment has been shown to be efficacious in immuno-

compromised patients with systemic disease.
3.	 Retrospective studies show that duration of systemic ill-

ness may be less if treated.
4.	 Not every patient has good recovery of vision and they 

want to feel that everything that can be done has been 
done.

Thus, I discuss empiric treatment with every patient pend-
ing lab results and when asked what I would do if it were my 
eye, I tell them I would take the medicine.

Figure 3.4  Fundus photograph left eye, normal.Figure 3.3  Fundus photograph, right eye, showing classic mac-
ular star.
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Figure 3.5  OCT showing the marked thickening of the RNFL on the right.
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Figure 3.6  Line scan through the fovea showing macular edema associated with the disc edema.
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Con: DO NOT TEST FOR CAT SCRATCH, LYME, 
SYPHYLLIS, tuberculosis (TB) AND Do not 
TREAT FOR CAT SCRATCH FEVER

Eric Eggenberger
Neuroretinitis is a distinct clinical neuroophthalmic presen-
tation. In addition to an anterior optic neuropathy, leakage 
from incompetent retinal vessels leads to a macular star figure. 
The unique appearance serves to distinguish this clinical syn-
drome from more common anterior optic neuropathies such 
as optic neuritis and anterior ischemic optic neuropathy. There 
is an extensive differential diagnosis for neuroretinitis (Table), 
and a definitive identifiable cause confirmed in the minority. 
Accordingly, although a long list of labs may be considered, this 
is often not useful or treatment-altering.

Idiopathic neuroretinitis cases generally behave in a similar 
fashion to cases in which a lab abnormality points to a specific 
origin. An exhaustive series of lab tests significantly adds to the 
expense of managing such cases despite the high rate of negative 
findings. Furthermore, false positive and negative results occur 
more commonly when the clinician uses such widespread “shot 
gun” laboratory approaches, and these results can push the  
clinician down unnecessary and costly roads.

In addition, there are no studies demonstrating the value 
of therapy for the most common identifiable cause of neurore-
tinitis, Bartonella henselae. Thus, even in cases where antibodies to 
this agent are identified, the best management remains unknown, 
with many clinicians following a conservative approach. The exact 
risks, benefits, and side effects of a treatment course of steroids 
and antibiotics also remain unknown. In a review of 202 cases 
of cat scratch disease, antibiotics were associated with varying 
degrees of effectiveness, and the author recommended con-
servative, symptomatic treatment for the majority of patients 
with mild or moderate disease. The potential side effects of 
unproven treatments must also be kept in mind by the treating 
clinician, especially in children.

In conclusion, there are no large, masked trials to assist 
in clinical management of neuroretinitis. Although testing 
and therapy are reasonable positions when managing neurore-
tinitis, this approach may be costly, unnecessary in most, often 
unrevealing, and not mandatory or backed by evidence-based 
guidelines. Individual historical and examination features 
remain the most useful guideposts in management of this clini-
cal condition.
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Summary
The presence of optic disc edema and a macular star figure 
(ODEMS) typically is the herald for infectious “neuroretini-
tis”. Although many authors have advocated for testing for 
treatable etiologies like cat scratch disease, Lyme disease, 
syphilis, or tuberculosis (TB), most cases are self-limited. 
Treatment with antibiotics empirically for cat scratch disease 
has not been proven to be efficacious but patients could be 
offered the option of treatment. This is especially reasonable 
considering the typically limited side-effects of treatment. 
Although the yield for testing for alternative etiologies for 
neuroretinitis other than cat scratch disease is low, it may be 
reasonable to pursue additional tests depending upon the 
pre-test likelihood of disease in a specific patient.

Table  Differential Diagnosis of Neuroretinitis.

1.	 Infectious
2.	 Bacterial

Bartonella henselae
Tuberculosis
Lyme
Syphilis
Leptospirosis

3.	 Viral
CMV
Herpes
EBV

4.	 Parasite
Toxoplasmosis
Toxocara

5.	 Inflammatory
sarcoidosis

6.	 Ischemic

EBV = Epstein Barr Virus; CMV = Cytomegalovirus.
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4	 Should a vasculopathic patient with nonarteritic anterior  
ischemic optic neuropathy have any testing?

A 62-year-old man noted blurry vision in his lower left visual 
field on awakening 2 days ago. The visual symptoms are stable 
since onset. His past medical history is positive for hypertension 
treated with a beta-blocking agent daily, and also for hypercholes-
terolemia under control with diet. His last appointment with his 
primary care doctor was 1 year ago. On examination, his vision is 
20/20 OD and 20/25 OS. There is a 0.9 log unit RAPD OS. There 
is an inferior altitudinal visual field defect OS and a full field OD 
(Figures 4.1 and 4.2). The optic nerve OD has a small cup/disc 
ratio and there is optic nerve swelling OS (Figures 4.3 and 4.4). 
He denies any symptoms of temporal arteritis. His erythrocyte 
sedimentation rate and C-reactive protein are normal.

PRO: TEST FOR BLOOD PRESSURE (NOCTURNAL 
HYPOTENSION, 24 HOUR BLOOD PRESSURE 
MEASUREMENTS), SLEEP APNEA, BLOOD 
SUGAR, CHOLESTEROL, NO SMOKING, 
ASPIRIN PER DAY

Karl Golnik

Patients with nonarteritic anterior ischemic optic neuropathy 
(NAION) typically are > 50 years of age and present with pain-
less, sudden visual loss. Vision improves (3 or more lines) in about 
43% of patients over 6 months.(1) Reported risk factors and 
associated conditions include age, hypertension, nocturnal  

Figure 4.1  Goldmann visual field, left eye, showing inferior altitudinal defect often seen in nonarteritic ischemic optic neuropathy.
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hypotension, diabetes mellitus, cigarette use, hypercholestero-
lemia, hypertriglyceridemia, elevated fibrinogen, small cup-to-disc 
ratio, hypercoagulable states, acute blood loss, anemia, elevated 
intraocular pressure, migraine, sleep apnea, and postcataract sur-
gery.(2–9) Debate exists regarding the exact relationship between 
NAION and many of these entities.

Systemic hypertension is present in 35–50% of patients with 
NAION and diabetes mellitus is present in 24–33%.(2, 3, 10) 
There is general agreement that both these conditions are risk 
factors for NAION.

Hayreh has suggested that nocturnal hypotension, par-
ticularly when associated with other vascular risk factors, may 
reduce the optic nerve head blood flow below a critical level 
and thus precipitate NAION.(4) In support of this theory they 
reported that 75% of their patients noted the visual loss upon 
awakening. Furthermore, 24-hour blood pressure monitoring 
showed that patients with NAION have significantly lower noc-
turnal blood pressures than controls. Use of antihypertensive 
agents (particularly at night) further reduced the nadir of blood 

pressure compounding this potential factor. However, 41% of 
patients in the ischemic optic neuropathy decompression trial 
(IONDT) did not report awakening with visual loss and 17% 
could not remember the onset.(1) These percentages would be 
compatible with a normal distribution of onset throughout the 
day. Additionally, Landau and associates did a case-controlled 
study of 24-hour blood pressure monitoring and found no 
difference in nighttime diastolic nadir but they did find a lag in 
the usual rise in blood pressure in the morning.(11)

Sleep apnea syndrome (SAS) is characterized by recurrent 
partial or complete upper airway obstruction during sleep. Mojon 
and associates found 12 of 17 patients with NAION to have 
SAS which was significantly more than their control group.(5) 
Similarly, Palombi and associates found 24 of 27 patients with 
NAION to have SAS which represents a 4.9 risk ratio as com-
pared to the general population.(6) Interestingly, Behbehani 
and colleagues reported 3 patients who developed NAION 
while being treated with continuous positive airway pressure 
for SAS.(12)

Figure 4.2  Full Goldmann visual field, right eye.
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Hypercholesterolemia has been reported to be a risk factor for 
NAION in several studies.(7, 9, 13) However, a case-control study 
by Jacobson and associates did not find hypercholesterolemia to 
be a statistically significant risk factor.(14) Similarly, tobacco 
use has been reported as a risk factor by some authors (7, 8) but 
Hayreh (10) and associates reported smoking tobacco was not a 
risk factor in a series of more than 600 patients with NAION.

No treatment has been found that provides a better vis-
ual prognosis than the natural history of the condition.(1) 
Unfortunately, 15–20% of patients will develop a NAION in the 
contralateral eye over the following 5 years.(15, 16) There have 
been no controlled, randomized trials investigating methods 
to decrease the risk of second eye involvement. Beck and asso-
ciates conducted a retrospective cohort study on 153 patients 
treated with aspirin and 278 patients not treated following 
unilateral NAION.(16) The 2-year probability of developing 
contralateral NAION was 7% in the treated group and 15% in 
the untreated group. At 5 years the probability had increased to 
15% in the treated group and 20% in the untreated group. This 
suggests a short-term benefit but this was a retrospective study. 
Kupersmith and associates also conducted a retrospective study 
and found aspirin (65–1,300 mg) taken two or more times per 
week decreased the incidence (17.5% vs. 53.5%) and relative 
risk (p = 0.0002) of second eye AION regardless of the usual 
risk factors. Salomon and associates retrospectively reviewed 52 
patients and also felt there was a benefit of aspirin not only to 
decrease risk of second eye involvement but also delay onset in 
eyes ultimately affected.(18) However, in the IONDT, the only 
prospective study, aspirin use was not found to be a factor in 
incidence of second eye involvement by NAION.(15)

Thus, there would seem to be little debate that any patient who 
develops NAION should have their blood pressure, glucose, and 
cholesterol checked. I do not routinely request 24-hour blood pres-
sure monitoring but if the patient is taking antihypertensive medi-
cations, I do counsel them to take the medications in the morning 
(after obtaining their primary care physician’s permission). I ask 
the patient and spouse about symptoms of sleep apnea and if 
present I recommend a sleep study. I do not however obtain sleep 
studies on every patient with NAION. Although tobacco smoking 
may not be a risk factor for NAION, given its other proven risks 
the patient should be counseled to quit smoking. I tell the patient 
the evidence that aspirin use will prevent second eye involvement 
is poor but these patients are usually in the age range and with 
other vascular risk factors where aspirin has been shown to have 
systemic benefits. Thus, I suggest taking one adult strength (325 
mg) aspirin per day unless there is some contraindication.
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Con: DO NOT TEST FOR BLOOD PRESSURE 
(NOCTURNAL HYPOTENSION, 24 HOUR BLOOD 
PRESSURE MEASUREMENTS), SLEEP APNEA,  
BLOOD SUGAR, CHOLESTEROL, NO SMOKING,  
ASPIRIN PER DAY

Michael S Lee
The patient presented has a typical clinical story for nonarter-
itic anterior ischemic optic neuropathy (NAION). Patients with 
NAION are most commonly in their sixties and do not experi-
ence pain. The most common visual field defect is an inferior 
altitudinal defect like the patient here. The optic nerve is swollen 
in all cases and nearly all patients have a small cup to disc ratio in 
the fellow eye. Vision loss can progress for up to a week in many 
cases of NAION. If the patient demonstrated atypical features, 
then a workup for other causes may be considered. Suggestive 
symptoms of arteritic AION include antecedent transient vision 
loss or diplopia, jaw claudication, headache, malaise, weight loss, 
anorexia, and scalp tenderness. Suspicious signs include no light 
perception vision, large cup to disc ratio in the fellow eye, pallid 
edema, cotton wool spots away from the optic nerve head, and an 
abnormal temporal artery (tender, pulseless, enlarged). Workup 
for giant cell arteritis (GCA) should include a Westergren sedi-
mentation rate, C-reactive protein, and a complete blood count. 
If suspicion is high, then the patient should begin oral corticos-
teroids 1 mg/kg/day until a temporal artery biopsy. If suspicion 
is very high, then I will admit a patient for intravenous methyl-
prednisolone 250 mg every 6 hours.

No definitive relationship to carotid disease, heart disease, 
or stroke exists with NAION. Therefore these patients do not 
require carotid artery or echocardiographic investigations. 
Some investigators have suggested that hypercoagulability may 
cause NAION among young patients. This is not unequivocally 
established and warrants a word of caution to the clinician—
many normal patients demonstrate at least one abnormal labo-
ratory test in the hypercoagulable workup. Additionally, the 
cost of the workup can run several thousand dollars. I consider 
a hypercoagulable workup in patients with bilateral simultane-
ous NAION, recurrent ipsilateral NAION, or a personal/family 
history of thrombotic events. I do not believe that workup for 
NAION in patients simply because of young age is high yield. 
According to the literature sleep apnea appears to occur more 
frequently among patients with NAION than controls. Cases of 
fellow eye involvement despite the use of continuous positive 
airway pressure machines occur and it is not clear that sleep 
apnea is causative.

There is no evidence that any treatment can improve visual 
outcome or prevent fellow eye involvement in a patient with 
NAION. Previous studies have found no advantage to corti-
costeroids, phenylhydantoin, vasodilators, levodopa, norepine-
phrine, anticoagulation, or optic nerve sheath fenestration.  
A couple of large studies have found that the risk of fellow eye 
involvement does not change with aspirin use or discontinua-
tion of smoking. Brimonidine has shown some neuroprotective 
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properties in animal models of optic nerve damage but remains 
unproven in humans. A prospective randomized, placebo- 
controlled, double masked multicentered clinical trial in Europe 
found that brimonidine did not affect visual outcome.(1) 
Recent papers have suggested a possible role for radial optic 
neurotomy, vitrectomy, intravitreal steroids, or bevacizumab; 
but the number of patients involved is small and the data are 
not convincing. Finally, the role of nocturnal hypotension in 
the pathogenesis of NAION is debatable, but I think it is rea-
sonable to ask patients on antihypertensive therapy to take their 
medications in the morning instead of the evening.
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Summary
Although many hypotheses have been proposed for the etiology 
of nonarteritic anterior ischemic optic neuropathy (NAION) 
there remains no proven single cause. Although testing for 
vasculopathic risk factors seems reasonable (e.g., blood 
pressure check, evaluation for nocturnal hypotension with 
24-hour measurements, sleep study for sleep apnea, blood 
sugar, cholesterol) there is little evidence that performing 
these evaluations alters the outcome of the disease. Common 
sense measures like discontinuation of smoking and consid-
eration for an aspirin per day if there is no contraindication 
are likewise reasonable but unproven. Unfortunately, there 
remains no evidence that any evaluation or treatment is 
effective for NAION.
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An 82-year-old female presents to the local emergency room. 
She complains of gradual vision loss in the right eye which occurred 
2 weeks ago, and more recently has noticed decreasing vision 
in the left eye as well. She complains of temporal headache, 
scalp tenderness, and jaw pain after chewing. A CT scan was 
performed in the ER, which was normal. The ER has already 
obtained lab tests including a normal CBC, an ESR of 99 mm/
hr, and a CRP of 2.7 mg/dl (normal < 0.5). The ophthalmolo-
gist is consulted. Her visual acuity is 20/63 in the right eye and 
20/50 in the left. There is no relative afferent pupillary defect. 
She is transported to the eye clinic for additional testing. 
Abnormal Goldmann visual fields are shown in Figures 5.1 and 

5.2. Slit lamp exam is unremarkable. The fundus examination 
shows disc swelling bilaterally (Figures 5.3 and 5.4). A temporal 
artery biopsy is scheduled for the next day.

Pro: Patients with suspected GCA and vision 
loss should receive IV steroids followed by 
oral prednisone and antiplatelet therapy 
while awaiting temporal artery biopsy

Timothy J McCulley and Thomas Hwang
The patient outlined above is an ideal example of one that stands 
to benefit from IV steroids. Although yet to be confirmed by 

Figure 5.1  Goldmann visual field, left eye, showing superior visual field loss, also affecting central fixation, with generalized  
constriction as well.
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biopsy, given the clinical setting and findings the diagnosis of 
GCA seems highly probable. Substantial visual loss has already 
occurred in the left eye and there is disk edema and early visual 
loss in the fellow eye, suggesting impending infarction. IV ste-
roids might result not only in salvage of vision but are most likely 
to prevent further visual loss in the right eye. Support for this is 
outlined below.

Theoretically, using IV steroids provides a more rapid and 
potent antiinflammatory effect than oral steroids alone. It can 
be argued that by gaining control of the disease more rapidly, IV 
steroids are more apt to prevent further related complications. 
Moreover, in the literature, the potential advantages of IV ste-
roids fall into two additional categories, namely improved visual 
outcome in eyes with AION and shortening of the overall dura-
tion of steroid treatment. These will be discussed separately.

In terms of recovery of vision, many anecdotal accounts of 
visual improvement following high dose IV steroids have been 
published in the literature over the years. In addition, some 

retrospective reviews suggest an increased chance for visual 
improvement with IV steroids. Liu et al. (1993) reviewed 45 
biopsy-proven cases of GCA with visual symptoms, 41 of which 
had visual loss. Twenty received only oral prednisone (40 to 100 
mg daily). Twenty-three received IV steroids (250 mg four times 
daily for 3 to 5 days), but only 13 received it as initial treatment 
while the remaining 12 received their IV therapy a variable time 
into their oral prednisone treatment. Although not a statistically 
significant difference, a higher percentage, 39% (9 out of 23) in 
the IV steroid group had a measured improvement in Snellen 
visual acuity compared to 28% (5 out of 18) in the oral steroid 
group. In support of these results, Chan et al. (2001) later retro-
spectively reviewed the charts of 100 consecutive patients with 
biopsy-proven GCA. Patients without visual loss or without ade-
quate medical records or follow-up visits were excluded leaving 
73 patients with 43 receiving IV methylprednisolone (dosages 
ranging from 500 to 1,000 mg for 2 to 5 days) and 30 receiv-
ing oral prednisone (dosages ranges from 50 to 100 mg daily). 

Figure 5.2  Visual field on the right, also showing some superior visual field loss and additional generalized constriction.
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Snellen visual acuity improved in 17 patients (40%) in the IV 
steroid group versus only 4 (13%) in the oral prednisone group 
(p = 0.01). Admittedly, these are anecdotal and/or retrospec-
tive and therefore subject to biases inherent in all such reviews. 
However, they do remain suggestive and are yet to be sufficiently 
proven an inaccurate reflection of the benefit of IV steroids.

Admittedly, retrospective reviews have been published 
which failed to show any benefit to IV steroid therapy. Hayreh 
did not find a statistically significant difference in the number 
of patients with visual improvement between IV and oral ste-
roids in a retrospective series of 84 consecutive patients with 
biopsy-proven GCA. However, he used improved central visual 
field in his definition of improved vision to control for arti-
factual improvement of Snellen visual acuity from learned use 
of paracentral vision. Later Hayreh published retrospective 
data on 144 patients with biopsy-proven temporal arteritis 
and examined whether IV steroids had an effect on the dete-
rioration of vision in GCA. Both groups had cases of worsen-
ing vision during treatment. More patients in the IV steroid 
treated group experienced further visual loss; however, the pro-
portion was not statistically different that those that did not 
receive IV steroids. Moreover, it was suggested by Hayreh that 
the groups were unequal in that patients with more severe dis-
ease were more apt to be offered IV steroid therapy. This is the 
likely explanation for the slight trend towards worsening vision 
in the IV steroid group. Although these studies failed to con-
firm benefit from IV steroids, they are insufficiently powered to 
exclude a clinically relevant effect. Also noteworthy, within the 
concluding remarks of both manuscripts, it is emphasized that 

earlier treatment with steroids is preferable, which aligns with 
the hypothetical benefit of the more rapid-onset IV steroids 
over oral steroids that just may not have been detected in these 
retrospective studies.

In terms of a benefit in shorter treatment duration, evidence 
in the literature shows that initial IV steroids can allow a faster 
taper of oral steroids with fewer relapses. One study enrolled 27 
patients with biopsy-proven GCA in a double-blind, placebo-
controlled clinical trial comparing a 3-day course of either IV 
methylprednisolone (15 mg/kg) or IV saline given once daily 
while simultaneously starting oral prednisone 40 mg daily. 
Prednisone was tapered in 2-week intervals from 40 to 10 mg 
per day over 16 weeks and then tapered by 1 mg per day every 
2 weeks. The dose was increased for any clinical or laboratory 
evidence of relapse and then re-tapered. At 36 weeks, the IV 
steroid group had 71% of patients (10 out of 14) under 5 mg 
per day while the placebo group only had 15% (2 out of 13). At 
78 weeks, the percentages were 86% and 33% for the IV steroid 
and placebo groups respectively. The IV steroid group also had 
fewer relapses during the study period than the placebo group 
(21 vs. 37).

Thus, with regard to IV steroid use in patients with GCA, 
it is proposed that control of the disease should be achieved 
as quickly as possible, if for no other reason to prevent fur-
ther complications. This is applicable to patients with as well 
as those who have yet to experience visual loss. There is also 
evidence that reversal of existing visual loss may be more likely 
in patients treated with IV steroids. Admittedly, evidence in 
support of this is largely anecdotal and unconfirmed but there 

Figure 5.3  Fundus photograph, right eye, showing pallid optic 
disc edema.

Figure 5.4  Fundus photograph, left eye also showing pallid 
optic disc edema.
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has yet to be any data to sufficiently refute the benefits of IV 
steroids. The main argument against IV steroid use is incon-
venience and the unlikely event of a complication; therefore, 
given both the existing evidence for and lack of a sufficiently 
powered study to argue against its use, it seems prudent to at 
least offer IV steroid treatment to patients with GCA.

The second question involves the use of antiplatelet agents in 
giant cell arteritis as adjuvant therapy. Arguments for the use of 
antiplatelet therapy are not necessarily specific for the patient 
presented above but are applicable to all with GCA. The basis of 
this is the “proven” effectiveness in preventing ischemic events 
secondary to atherosclerotic disease. The mechanism of this 
effect is presumably through prevention of thrombus formation 
in narrowed arteritic vessels that have turbulent flow. Arguably, 
this would be applicable whether the arterial damage was due 
to atherosclerosis or GCA. In addition to this theoretical benefit, 
retrospective studies have suggested utility in using antiplatelet 
therapies to decrease the rate of GCA-related ischemic events.

In 2004, Nesher et al. published a retrospective chart review of 
175 consecutive patients diagnosed with giant cell arteritis. Thirty-
six of these were on low-dose aspirin at the time of presentation 
for cardiac issues. Despite this group having more cerebrovascular 
risk factors, only 3 patients (8%) had cranial ischemic complica-
tions at presentation (cerebrovascular accident [CVA] or vision 
loss from AION or central retinal artery occlusion) compared to 
40 of the 139 patients (29%) not on aspirin (p = 0.01). However, 
not all of the patients in this study had biopsy-proven GCA. Only 
34 of the patients (94%) on aspirin and 118 of the nonaspi-
rin patients (85%) had positive temporal artery biopsies. In the 
remainder, the diagnosis was based on the 1990 American College 
of Rheumatology (ACR) criteria for GCA. The long-term follow-
up of this same cohort was then similarly analyzed. Of the original 
175 patients, 9 were lost to follow-up, leaving 166 for this analysis, 
with a mean follow-up period of 26 months. Seventy-three were 
treated with prednisone plus aspirin and 93 received only predni-
sone. Again, despite more cerebrovascular risk factors, the aspirin 
treated group had statistically better outcomes with only 2 (3%) 
with cranial ischemic events (1 with vision loss and 1 with CVA) 
compared to 12 (13%) with events (7 with vision loss and 5 with 
CVA) in the prednisone only group (p = 0.02).

Using a very similar study design, Lee et al. retrospectively 
identified 143 consecutive patients with GCA based on the 1990 
ACR criteria, which included 104 with positive temporal artery 
biopsies. Sixty-eight were on continuous adjuvant antiplatelet or 
other anticoagulant therapies during their treatment for GCA. 
Seventy-five patients did not receive such therapy (n = 57) or 
received it only after having an ischemic event (n = 18). Despite 
having a higher percentage of patients with cerebrovascular 
risk factors, the patients on adjuvant antiplatelet therapy had 
statistically fewer ischemic events during the treatment period 
with 11 of 68 patients (16%) compared to 36 of 75 (48%) in the 
group without antiplatelet therapy.

Thus, regarding antiplatelet therapy in patients with GCA, 
there is a theoretical benefit to hindering thrombus formation 

within arteries with breakthrough of residual damage due to 
GCA. And given the supportive published data outlined above, 
when not contraindicated a strong argument can be made for 
the use of antiplatelet medications. 

We therefore believe that an initial high-dose IV steroid treat-
ment and maintenance with adjuvant antiplatelet therapy are 
two options available to enhance the standard treatment of GCA 
with oral steroids. Reasonable theoretical rationales for the use 
of both can be made and are backed by supportive evidence in 
form of anecdotal success stories and retrospective analysis that 
exist in the published literature. Until refuted with an adequately 
powered prospective study, it seems reasonable to consider offer-
ing to patients with GCA related AION, both initial therapy with 
IV steroids and maintenance with antiplatelet therapy.
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Con: Oral steroids are adequate treatment 
for GCA

Eric Eggenberger
Giant cell arteritis (GCA) can be a visually devastating disease. 
Potential sequelae include ischemic optic neuropathy, retinal 
artery occlusion, and cerebral infarction. Visual loss rarely 
improves regardless of therapy. Various authors have advo-
cated steroids in differing doses and routes of administration, 
antiplatelet therapy, anticoagulation, and intraocular pressure 
lowering agents; however, ideal and evidence-based GCA treat-
ment remains unknown.

Although we typically use high dose steroids in cases of GCA, 
the route of administration in such cases varies. We have used 
intravenous (IV) or oral (PO) routes in different cases with-
out evidence-based guidelines and with the knowledge that 
the IV route does not guarantee visual protection. We reported  
4 cases of GCA treated with high dose IV methylprednisolone 
who subsequently lost vision at least 48 hours into this therapy. 
Experiences like this emphasize the fact that optimal treatment 
of GCA remains unknown, and that the IV route does not guar-
antee the patient freedom from further visual loss. The IV route 
also presents additional costs and potential complications com-
pared to the oral route. The IV route requires hospital admis-
sion or at least skilled administration of the agent through a 
secure IV line, issues that need to be risk-benefit weighed on 
an individual basis.

Conversely, the oral route is more convenient and cost-effec-
tive. Prednisone and methylprednisolone are both predictably 
and well absorbed via the oral route. The cost of generic pred-
nisone is a fraction of the expense associated with IV catheter 
insertion and methylprednisolone administration.

We decide therapeutic route, drug, and dose on an individ-
ual patient basis. We will often use the IV route in more urgent 
cases with recent neurologic, bilateral or severe unilateral visual 

loss, or progression on oral therapy, realizing this has no evi-
dence based foundation. Until a trial is completed assessing the 
impact of IV versus oral therapy with various dose regiments, 
the best treatment approach for GCA remains unknown and is 
decided on a case-by-case basis.
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Summary
There is no “head to head” prospective evidence of superior 
efficacy for intravenous (IV) versus oral steroids in giant cell 
arteritis. Although there are risks for IV steroids we believe 
that it can be offered to selected patients (e.g., monocular, 
symptoms of transient visual loss, bilateral disease, severe 
visual loss) as a practice option but there is not sufficient evi-
dence currently to define IV steroids as the “standard of care” 
for every patient with GCA. Low dose oral aspirin therapy (if 
there is no contraindication) also has a reasonable biologic 
rationale but there is insufficient evidence at this time to rec-
ommend potentially more dangerous and unproven treat-
ments like anticoagulation with heparin and warfarin. In 
addition, oral steroids alone have proven sufficient for many 
of the patients reported in the literature. Thus, we believe 
that the decision for IV treatment needs to be individualized 
with the patient.
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6	 Should I do a bilateral or unilateral temporal artery biopsy in  
suspected giant cell arteritis?

A 60-year-old man with a past medical history positive for hyper-
tension and hyperlipidemia was referred to the ophthalmology 
clinic for acute, bilateral visual loss. Two days ago, he noticed mul-
tiple black spots in his vision OU, mostly located centrally. He then 
awoke yesterday morning with almost complete loss of vision 
OD and progressive loss of his vision OS since then. He has had 
bilateral frontal headache. He has jaw pain with chewing food, 
which is more evident at the end of the meal. He has also had a 14 
pound unintentional weight loss due to decreased appetite over 
the past 3 weeks. Visual acuity is only count fingers in each eye. 
Goldmann visual fields demonstrate only a temporal island of 
vision OU, slightly larger OS. (Figure 6.1 and 6.2). Dilated fundus  

examination is shown in Figure 6.3 and 6.4, showing retinal whit-
ening on the right, and optic disc edema on the left. Laboratory 
testing revealed an erythrocyte sedimentation rate > 140 mm/hr 
and a C-reactive protein of 22.3 mg/dl (normal < 0.5 mg/dl).

Pro: A bilateral temporal artery biopsy 
should be strongly considered in cases of 
suspected GCA

Michael S Lee
The “gold standard” for the diagnosis of giant cell arteritis 
(GCA) remains the temporal artery biopsy and in my opinion 

Figure 6.1  Goldmann visual field, left eye, showing only a temporal island of vision.
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should be performed in all patients suspected of having GCA. 
A positive biopsy typically consists of inflammatory mononu-
clear cells within the vessel walls and disruption of the internal 
elastic lamina and a positive biopsy result justifies the use of 
systemic corticosteroid therapy for months or even years. This 
prevents the premature interruption of therapy when compli-
cations of devastating side effects of corticosteroid treatment 
occur. Since corticosteroids cause the inflammation to disap-
pear, the biopsy should usually be performed within 10–14 days 
of corticosteroid initiation to avoid a false-negative biopsy.

Giant cell arteritis (GCA) affects medium and large ves-
sels, but it does not cause uniform inflammation of all vessels 
including both temporal arteries. In some cases, the temporal 
artery may be unaffected or there may be focal areas of inflam-
mation separated by normal artery, known as skip lesions.  
A false-negative biopsy result may occur with lack of an adequate 
tissue sample. Generally a minimum specimen size of 2 cm is 
recommended to avoid missing the diagnosis. One important 

question to ask is “Who is performing the biopsies for you?”  
I have observed that some general surgeons take only 0.5–0.7 
cm of artery, which could easily miss focal inflammation. If 
your surgeon is providing only small amounts of artery, then 
a bilateral biopsy would be indicated to yield twice as much 
tissue and much greater confidence in a negative result.

Three studies have evaluated the role of bilateral temporal 
artery biopsies vs. unilateral biopsy.The authors determined 
how often a negative result occurred on one side and a positive 
result on the opposite side. These studies found that biopsy of 
the second side would increase the yield between 1 and 5 % over 
a unilateral biopsy alone. One can reasonably argue that these 
results represent a minority of cases, but the consequences of 
both delayed diagnosis of giant cell arteritis leading to bilateral 
blindness and the misuse of long-term systemic corticosteroids 
in patients who do not have giant cell arteritis are potentially 
disastrous. I believe one should have a very low threshold to 
perform bilateral temporal artery biopsies. It is reasonable to 

Figure 6.2  Goldmann visual field, right eye, showing only a temporal island remaining.
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start with one side, and if clinical suspicion remains high, then 
the other side should undergo biopsy ideally within 2 weeks 
after initiating systemic corticosteroids.

con: A unilateral temporal artery biopsy is  
usually adequate

Wayne T Cornblath 
In neuroophthalmology there are very few true emergencies 
(aneurysmal third nerve palsy, rapidly progressive optic neurop-
athy from papilledema, thyroid eye disease or pituitary apoplexy, 
all come to mind). However, the number one neuroophthalmic 
emergency has to be giant cell arteritis (GCA). GCA has many dif-
ferent manifestations from diplopia to visual loss to scalp lesions, 
with or without constitutional symptoms. Up to 40% of patients 
lose vision, and up to three quarters of the 40% lose vision in the 
both eyes.(1) Yet the treatment of GCA, oral corticosteroids for 
a year or more, is not without morbidity, particularly given the 
age range in which GCA occurs. These confounding data points, 
risk of permanent visual loss versus toxicity of treatment, make 
obtaining a definitive diagnosis of GCA critical. 

There are two ways to diagnose GCA, either based on clini-
cal features plus elevated acute phase reactants only or with a 
temporal artery biopsy (TAB). The clinical criteria frequently 
cited are those of the American College of Rheumatology. In a 
review comparing 214 patients with GCA to 593 patients with 
other forms of vasculitis five criteria were selected: 

1)	 Age greater than or equal to 50 at disease onset
2)	 New onset of localized headache

3)	 Temporal artery tenderness or decreased temporal artery 
pulse

4)	 Elevated Westergren erythrocyte sedimentation rate
5)	 Positive TAB

The presence of 3 or more of these criteria lead to a diag-
nostic sensitivity of 93.5% and the criteria allow a diagnosis of 
GCA without a temporal artery biopsy TAB.(2) In my practice, 
the clinical response to prednisone treatment and normaliza-
tion of blood testing results are also used in decision making. 
While some have questioned the value of doing a TAB at all and 
advocate using response to prednisone as diagnostic criteria 
(3), in general this is a minority view and TAB is viewed as the 
“gold standard” in diagnosis of GCA.

The question then comes up as to whether to biopsy one side 
only, both sides sequentially if the first biopsy is negative, biopsy 
one side and obtain frozen sections and biopsy the second side 
if the frozen sections on the first side are negative or biopsy 
both sides simultaneously. Put another way our choices are to 
biopsy one side only or in some fashion to biopsy both sides.

There are several ways to approach this question. One option 
would be to say a TAB is a procedure and if we can eliminate 
a certain percent of procedures with attendant risk and associ-
ated costs then this is useful. In that case one could biopsy a 
single side in all patients and then do a second biopsy in all 
patients if the first biopsy is negative. If 19–44% of first biopsies 
are positive (4, 5) then this approach would reduce the number 
of total biopsies done by 10–22%. For example, 100 patients 
can undergo 200 simultaneous biopsies or 100 patients can 

Figure 6.3  Optic nerve photograph, right eye. There is retinal 
whitening present and nerve fiber layer (NFL) edema. Note the 
cherry red spot in the macula.

Figure 6.4  Optic nerve photograph, left eye. There is diffuse 
optic disc edema and pallor.
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undergo one biopsy and the 56 with negative biopsies undergo 
a second biopsy for a total of 156 biopsies. Sequential biopsies 
lead to a 22% reduction (156/200) in the number of biopsies 
needed. However, this approach, and all approaches with bilat-
eral biopsies, ignores the question of whether a second biopsy 
actually adds to the diagnostic accuracy. If the second biopsy 
does not add to diagnostic accuracy then we could reduce the 
number of procedures by 50%, compared to those who favor 
bilateral simultaneous biopsies, or a 36% reduction compared 
to sequential biopsies. So, while all agree on the value of the first 
biopsy, we must examine the value of the second biopsy.

Before addressing whether the second biopsy is useful we 
should first review some simple facts about TAB. First, the 
length of the biopsy is critical. GCA does not affect all portions 
of the artery equally, producing skip lesions, or segments of nor-
mal artery adjacent to abnormal segments. While the percent-
age of skip lesions is variable, ranging from 8.5% to18% and as 
high as 28% (6–8) the presence of skip lesions does need to be 
accounted for. So how long a segment is necessary to eliminate 
the possibility of a false-negative biopsy? Retrospective reviews 
have shown that 4, 5 or 10 mm biopsies will avoid the prob-
lem of skip lesions.(9–11) While 4 mm might be the minimum 
length required 15–30 mm is a more desirable range.(12)

Of course, a negative biopsy on one side and positive biopsy 
on the other side, discussed below, is the “ultimate skip lesion”. 
Specimen shrinkage can occur before excision and after for-
malin fixation. Su et al measured the artery in situ and then 
after excision and noted an average contraction of 5.7 mm.(13) 
Danesh-Meyer et al measured an average of 2.4 mm of shrink-
age in 54% of specimens after formalin fixation.(14) In addi-
tion, crush artifact at the ends of a specimen can also reduce the 
length available for pathologic review. Given these constraints 
the 15–30 mm recommendation is reasonable.

Second, adequate processing of the TAB with appropriate 
sectioning and review by an experienced pathologist is neces-
sary. Wasser reported a case where insurance company insis-
tence on an inexperienced third party laboratory led to a biopsy 
initially being read as negative that was re-read as positive. In 
addition, the clinical course clearly supported the diagnosis of 
GCA.(15) Third, there is an economic cost associated with TAB, 
with bilateral biopsies obviously costing more than unilateral 
biopsies. Fourth, on occasion a vein or nerve is biopsied instead 
of an artery. Ponge reported 9 veins and 3 nerves in 400 biop-
sies (3%).(16) Boyev noted 4 veins or nerves in 908 biopsies 
(0.45%).(17) This would lead to a third biopsy in the bilateral 
biopsy cohort. Fifth, there is a risk of bleeding, infection, facial 
nerve paralysis, and possibly stroke with TAB. In a discussion 
of a paper on GCA, C. Miller-Fisher noted a case of stroke dur-
ing TAB in a patient with ipsilateral carotid occlusion and col-
lateral flow through the external carotid circulation.(18) Sixth, 
in considering doing sequential biopsies we must consider the 
effect of additional days of prednisone treatment on the second 
biopsy result. The common recommendation is to start high 
dose corticosteroids upon suspicion of GCA and then obtain the 

biopsy. If the first biopsy takes 1–3 days to obtain and 3–5 days 
to process and is negative, a week or more can pass between the 
first and second biopsy. However, in two reviews with over 600 
patients 14–28 days of corticosteroid treatment did not affect 
the biopsy results.(19, 20) Allowing for 4–8 days from institut-
ing corticosteroids to obtain the first biopsy result and another 
3 days to obtain the second biopsy only 7–11 days of corticos-
teroid therapy have passed, which should not affect the biopsy 
results. Seventh, some authors recommend frozen section with 
the first biopsy and if negative simultaneous second biopsy.(21, 
17) Unfortunately, a number of biopsies are done in treatment 
rooms or outpatient facilities where frozen section is not avail-
able or practical, so this option has very limited use. Finally, 
while TAB is considered the gold standard for diagnosing GCA 
the test is not 100% sensitive, virtually every series has patients 
with a negative biopsy, or negative bilateral biopsies, who are 
still felt to have GCA and are treated accordingly. This number 
can vary from 5% to 44%.(22, 23, 3) In deciding whether to do 
one biopsy, two sequential biopsies or two simultaneous biop-
sies these factors must all be considered. For instance, if the first 
biopsy is only 3 mm in length and is negative, the possibility of 
skip lesions raises the chance of a false-negative biopsy higher 
than if the first biopsy was 20 mm in length.

A number of studies have looked at the concordance rate (i.e., 
agreement of diagnosis between the sides) for bilateral biopsies. 
The rate of discordance, patients were the first biopsy was nega-
tive and the second biopsy was positive is 0–48%. In a large series 
from the Mayo Clinic there were 234 positive biopsies, of which 
201 (86%) were positive with unilateral biopsy. The remaining 
33 positive biopsies (14%) were positive on the contralateral, or 
second, biopsy.(21) A French series of 200 patients with bilateral 
biopsies had 42 positive biopsies. Twenty were positive bilater-
ally and 22 were positive unilaterally. This can lead to a discor-
dance rate of 48%, or, assuming half of the 22 unilateral positives 
would have been found with a unilateral biopsy, a discordance 
rate of 24%.(16) A large series from Iowa had 363 biopsies with 
106 positive biopsies. A subgroup of 76 patients had a second 
biopsy, 7 of which were positive (9%).(24) A large series from 
Johns Hopkins had 3 interesting groups. Five hundred and sev-
enty patients had unilateral biopsies, 150 patients had bilateral 
simultaneous biopsies and 36 patients had sequential bilateral 
biopsies. In 176 patients the diagnosis on both sides was identi-
cal, in 4 patients no artery was obtained on one side. Six patients 
(3%) had a negative biopsy on one side and a positive biopsy on 
the other side.(17) A small series of 60 patients with simultane-
ous and sequential biopsies noted one patient out of 19 in whom 
a negative first biopsy was followed by a positive second biopsy 
(5%).(25) Another study of 91 patients with bilateral biopsies 
had 39 positive biopsies with only one patient having a negative 
biopsy on one side and positive biopsy on the other side (2.5%). 
That patient also had small biopsies of 4 and 6 mm, perhaps con-
tributing to the unilateral false negative.(26) As seen a second 
biopsy can add no additional cases of GCA or up to 48%, with 
most series ranging from 5–14%.
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Most series in the literature of patients with GCA have had 
only unilateral biopsies but have also treated some patients 
based on clinical criteria. If a second biopsy was truly required 
than there should be cases of patients who were not treated 
and had further complications of untreated GCA or who were 
diagnosed with GCA after a negative biopsy. Hall et al reported 
39 patients with a unilateral negative biopsy followed for an 
average of 70 months without adverse outcome.(23) Albert  
et al followed 63 cases with negative biopsy for a minimum of  
2 years. Three cases (5%) were felt to have GCA despite negative 
biopsy. There were no adverse outcomes in 62 of the cases, the 
63rd case died of a myocardial infarction 5 months after biopsy. 
It is not clear if that patient was on prednisone or if the myo-
cardial infarction was related to GCA.(27) Volpe et al reviewed 
88 patients who underwent unilateral TAB and were felt to be 
at low risk for GCA. One patient (1%) had a subsequent second 
biopsy that was positive and there were no adverse visual or neu-
rologic events in the group.(28) Interestingly from an anecdotal 
viewpoint most GCA malpractice cases do not involve patients 
with an initial negative biopsy who then develop complications 
of GCA but involve patients in whom the diagnosis is not made 
at the onset of symptoms. These series support the notion that 
the combination of a single negative biopsy of adequate length 
plus clinical diagnosis does an excellent job in eliminating or 
reducing false negatives in the diagnosis of GCA.

Having reviewed the literature we know that a second biopsy 
will be positive in 0–10% of cases where an adequate length first 
biopsy is negative and in a similar range of cases the patient will 
meet the clinical criteria for GCA but will have one or two neg-
ative biopsies. We also know that in several series from centers 
with experienced neuroophthalmologists patients given a diag-
nosis of “not GCA” do not have high rates of adverse outcomes. 
Given these facts I would propose the following management 
for patients with presumed GCA. A unilateral TAB should be 
done making sure to obtain at least 15 mm and up to 30 mm of 
artery. If the biopsy is negative and the clinical suspicion is high 
then a second biopsy can be done. Clinical suspicion, a term 
much used but little defined, has features we should review. 
Clinical suspicion should include two areas. First, how compel-
ling are the presenting features of GCA that lead to the biopsy 
in the first place? Is this a patient with elevated sedimentation 
rate, fever of unknown origin and no visual symptoms sent for 
biopsy by the infectious disease service? Or is this a patient with 
a central retinal artery occlusion in one eye, posterior ischemic 
optic neuropathy in the other eye 10 days later, new onset severe 
headache and elevated ESR and CRP? The next feature to con-
sider is the response of symptoms and laboratory findings to 
corticosteroids. By the time the first biopsy result is available 
the patient will have been treated with high dose corticosteroids 
for 3–10 days. Did the clinical symptoms resolve or dramati-
cally improve in 48 hours? Did the elevation in ESR and CRP 
lessen? By using the combination of an adequate length first 
biopsy and response to clinical symptoms the decision can be 
made to proceed with a second biopsy in patients where there 

is a high clinical suspicion of GCA. In the Boyev series of 606 
patients who did not have initial bilateral biopsies only 36 were 
felt to need a second biopsy. Similarly, in Hayreh’s series of 363 
patients only 76 were felt to need a second biopsy. The practice 
of sequential second biopsies when clinically appropriate will 
both reduce the number of total biopsies done and not reduce 
the number of cases of GCA diagnosed.
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Summary
The pre-test likelihood for disease can be used to determine 
if a bilateral or unilateral temporal artery biopsy (TAB) is 
likely to yield the diagnosis. In a patient with low clinical 
suspicion for the diagnosis of giant cell arteritis a bilateral 
biopsy in our opinion is probably “overkill”. Performing a 
bilateral TAB in every patient is not that technically difficult 
but does add time to the procedure and is associated with 
an increased (albeit small) discomfort and surgical risk. The 
yield of an additional 4% of a bilateral over unilateral TAB 
has to be considered in the context of the patient. In a patient 
with high clinical suspicion for the diagnosis, a unilateral 
TAB followed by a contralateral TAB if the first is negative is 
reasonable. The only question in this setting is whether the 
diagnosis from the first TAB can be made at the same sitting 
(e.g., with frozen section) or at two surgical sessions. The cli-
nician will likely have to balance these issues of time and cost 
against the pre-test likelihood for disease in specific cases.
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7	 Should I treat traumatic optic neuropathy?

A 34-year-old male was involved in an altercation during which 
he was hit on the forehead with a baseball bat. He was believed 
by his friends to have temporarily lost consciousness, and then 
was brought to the emergency room due to confusion and swell-
ing over the left eye. The patient was not oriented to place on 
arrival to the ER, but this problem resolved shortly thereafter. 
A CT scan showed a small frontal bone fracture overlying the 
frontal sinus, as well as a small fracture in the roof of the optic 
canal (Figures 7.1). On examination the visual acuity is reduced 
to light perception in the left eye and is 20/20 in the right eye. 
The local ophthalmologist on call is consulted to address this 
finding. A 3.0 log unit relative afferent pupillary defect OS is 
identified. Motility exam is normal. Portable slit lamp exam 
is normal, and direct ophthalmoscopy reveals a normal optic 
nerve OU (Figures 7.2 and 7.3).

Pro: Treat traumatic optic neuropathy with 
high-dose steroid or possibly surgery

Nicholas Volpe
At this point in time there is no definitive treatment trial to guide 
decision making in traumatic optic neuropathy (TON). The 
patient described presumably has fairly isolated posterior indirect 
traumatic optic neuropathy with severe vision loss. The diagnostic 
criteria for posterior indirect traumatic optic neuropathy include 
a nonpenetrating injury with a blow to the face or forehead caus-
ing decreased acuity and color vision, a visual field defect, a RAPD 
in unilateral cases, and normal appearing fundus. In most cases, 
because the injury is to the facial bones, the globe appears nor-
mal with no evidence of traumatic iritis, hyphema, vitreous hem-
orrhage, or commotio retinae. In fact if there is any evidence of 
serious eye injury we generally do not recommend treatment of 
possible TON in conjunction with the eye injury. The differential 
diagnosis of TON includes preexisting optic neuropathy, retinal 
compromise secondary to trauma, and functional (nonorganic) 
vision loss. The incidence of TON is highest in young men (as is 
any trauma), with bicycle accidents, motor vehicle accidents, and 
assaults providing the most common setting. Other causes include 
injuries from falling objects, gunshot wounds, and skateboard 
related falls. TON can occur after seemingly minor trauma. The 
incidence is as high as 2–5% after facial trauma.

CT scanning is the diagnostic procedure of choice. Direct, 
coronal cuts (1.5 mm) (not included in this example) are desir-
able if the patient can be positioned safely but newer CT coronal 
reconstructions can also be satisfactory. Coronal CT imaging 
provides the most detailed views of the optic canal. In the case 
presented, fractures are identified, and as well there may be 
bony fragments impinging on the nerve. Occasionally imaging 
will identify other findings that may be amenable to surgical 

treatment including an optic nerve sheath or subperiosteal 
hematoma or hemorrhage in the orbital apex. Identification of 
a fracture on CT scan is not always possible nor is a necessary 
finding to establish a diagnosis of TON. Magnetic resonance 
imaging (MRI) can be employed to better evaluate soft tissue 
abnormalities but may not be necessary. CT can also play a role 
in surgical planning for an optic canal decompression.

As is the case with most patients with this diagnosis, the 
patient described above is young and has suffered a devastat-
ing injury and has many years to live with his lost vision. While 
there has been no definitive treatment trial, there have been a 
few studies that have suggested that patients with traumatic 
optic neuropathy may fair better with treatment with either 
conventional or mega doses of steroids as well as the possibil-
ity of optic canal decompression. The clinician is left making a 
decision as to whether they are willing to allow for the natural 
history of this condition to play out or to try and intervene and 
offer some type of treatment. The recovery may be worse in 
patients over age 40, with loss of consciousness at the time of 
injury and with bleeding in the posterior ethmoidal air cells.

Several studies have suggested that the natural history of this 
condition includes about one-third of patients showing some 
degree of spontaneous improvement without treatment. There 

Figure 7.1  CT scan showing small bone fragments near the 
optic canal on the left.
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are some retrospective studies that would suggest that patients 
with both conventional, and mega doses of steroids, have an 
increased likelihood of recovery, perhaps in up to two-thirds of 
patients. In addition, there are examples within each of these 
series, including the natural history of patients, standard dose 
steroid patients and the mega dose steroids patients, in which 
patients enjoyed dramatic improvements of vision. I believe 
that even “no light perception vision” is not a contraindication 
for considering treatment as improvement has been described 
in these patients.

The presumed mechanism for injury to the optic nerve in 
indirect traumatic optic neuropathy is thought to occur sec-
ondary to mechanical shearing of axons (immediate vision 
loss) as well as contusion necrosis, perhaps secondary to isch-
emia and then microvascular compromise. Following a frontal 
blow, sudden deceleration of the head with continued forward 
motion of the globe causes shearing forces along the intrac-
analicular nerve where it has firm attachments to the dura. 
Additionally, it has been demonstrated in cadaver experiments 
that the anterior-most portion of the canal, the optic foramen, 
is the major site of transmitted force from frontal blows. There 
may be subsequent damage that occurs because of frank swell-
ing of the optic nerve within the optic canal or free radical 
damage to axons (delayed vision loss). It is likely a combination 
of apoptotic mechanisms, reperfusion injury, and edema that is 
responsible for delayed vision loss.

Currently, there is no evidence-based “standard of care” for 
the treatment of TON. No clear consensus on the efficacy of 
these treatments has emerged from multiple retrospective or 

prospective descriptive studies. One of the main sources cited 
as a rationale for steroid treatment are the National Acute 
Spinal Cord Injury Studies. These studies investigated steroids 
for acute brain or spinal cord injury, not specifically TON. The 
most convincing benefit was seen in the group treated with 
megadoses of steroids (30 mg/kg followed by a continuous 
infusion of 5.4 mg/kg/h for 24 or 48 hours) within 8 hours of 
injury. Admittedly, there is some evidence that steroids may be 
detrimental. Optic nerve damage has been shown to worsen 
with steroid administration in animal models. Additionally, 
results from the CRASH study (Corticosteroid Randomization 
after Significant Head Injury) suggest that high-dose steroids 
are associated with increased mortality when given in the con-
text of significant head injury. This large, randomized, placebo-
controlled study investigated outcomes following megadose 
steroid treatment (2 g loading dose followed by 0.4 g/hr over 
48 hours) versus placebo in 10,008 patients who had suffered 
head injury. The overall mortality rate 2 weeks following the 
injury was 21.1% in the steroid group and 17.9% in the placebo 
group (p = .0001). This refutes previous smaller studies that 
had suggested decreased mortality following steroid treatment 
for head injury. These results would seem less applicable to our 
patient who has isolated TON without other significant injury 
to his brain.

In the end, the clinician is faced with a difficult decision, 
often based on a limited examination. The clinician can choose 
to offer these patients steroids for two reasons. The first is that 
even in conventional doses (IV 250 mg of methylprednisolone 
four times a day) steroids reduce swelling of the optic nerve 

Figure 7.2  normal optic nerve on the right.
Figure 7.3  Optic atrophy and peripapillary retinal pigment 
epithelial changes noted in the left eye over time.
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within the optic canal and thereby may prevent secondary 
damage from compression of the optic nerve. Megadoses of 
steroids, as suggested by the National Acute Spinal Cord Injury 
Trials, maybe beneficial in patients with traumatic optic neu-
ropathy. In these situations it is presumed that megadoses of 
steroids help with preventing secondary oxidative damage to 
the optic nerve. There are however several retrospective studies 
that have shown steroids to be of no benefit in patients with 
TON.

If clear evidence of optic neuropathy cannot be obtained 
because the patient is comatose or uncooperative then no 
treatment should be offered. However, in a situation where 
optic nerve damage is identified within 8 hours, is isolated 
and particularly if it is confirmed to be progressing, treatment 
should be considered. Here the assumption is that this second-
ary progression is occurring because of progressive swelling 
and/or free radical damage to the optic nerve in the tight optic 
canal and that steroids in both conventional and mega doses 
should be considered particularly if the rest of the head injury 
is relatively mild with low risk of significant complications. If 
the patient continues to progress and/or steroids are ineffec-
tive, then optic canal decompression and its ability to prevent 
secondary damage from swelling within the tight confines 
of the bony canal, and/or remove offending fractures, (1–3) 
is another reasonable option to offer patients who are other-
wise in a desperate situation with devastating vision loss. It 
is exactly patients like this, in whom the optic nerve injury is 
relatively isolated and the risks of head injury and significant 
complications from the steroids are remote, in whom steroids 
should be tried as a potential salvage mechanism in an other-
wise desperate situation.
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Con: There is no proven treatment for  
traumatic optic neuropathy

Eric Eggenberger
Traumatic optic neuropathy (TON) is a relatively frequent 
cause of visual loss. Despite this frequency, the natural history 
is not well defined, and there are no accepted or evidence based 
guidelines for treatment of TON, and accordingly many thera-
pies have been proposed including medications and surgical 
decompression.

The untreated prognosis of TON is difficult to succinctly 
relate, perhaps in part because the mechanism, severity, co-
morbidities, and applied therapies have varied significantly 
between case series. In an analysis of 28 reports in the litera-
ture, Chou et al. reported improvement in 53% of 176 medi-
cally treated patients, 46% of 477 surgically treated patients, 
and 31% of 81 patients without treatment. The relative num-
bers of cases in each treatment category alone (81 untreated 
patients compared to 477 surgically treated cases, which is 
likely quite different from clinical experience) belies the report-
ing bias involved in such analyses and emphasizes the scarcity 

of prospective data. Levin et al. studied treatment effect in 
133 nonrandomized patients with TON, focusing on steroid 
therapy, surgical decompression, and untreated patients. After 
adjusting for baseline visual acuity, there was no difference 
between these groups regarding visual improvement, nor was 
dose or timing of steroids found to be an indicator of visual 
improvement.

Interest in the use of high dose steroids has been in part 
fostered by trials in spinal cord trauma (National Acute Spinal 
Cord Injury Studies [NASCIS] II and III), where megadose regi-
ments have been shown to benefit traumatic cord lesions as evi-
denced by improved function. Balancing these findings in cord 
trauma are the results of the Corticosteroid Randomization 
After Significant Head injury (CRASH) trial in closed head 
injury (CHI). In contrast to the NASCIS, the CRASH trial dem-
onstrated a disadvantage to the use of high dose steroids in CHI 
with a higher “all cause” mortality rate among steroid recipients 
compared to placebo (relative risk 1.18; CI 1.09–1.27). This has 
fueled speculation that high dose steroids may be disadvanta-
geous in TON, although this is without direct supportive evi-
dence. Given the lack of direct randomized trial evidence of 
TON therapy, the important, yet unknown, inference issue is 
whether optic nerve trauma is more akin to spinal cord trauma 
or cerebral trauma. The optic nerve may bear closer resemblance 
to the spinal cord than the cerebral hemispheres, but resides in 
part within the cranial vault, and TON is often accompanied by 
closed head injury.

Accordingly, although high-dose steroids remain one viable 
options in select cases of isolated traumatic optic neuropathy, 
there is potential for worse outcomes following steroid therapy, 
especially if concomitant closed head injury exists. Optimal 
therapy for isolated TON awaits a randomized clinical treat-
ment trial.
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Summary
There has not been a large, high statistical power, prospective 
randomized placebo-controlled clinical trial for corticosteroids  
in the treatment of traumatic optic neuropathy (TON). 
Although many treatments have been reported with anec-
dotal success there are risks for both steroids and surgery. In 
addition, corticosteroid treatment may produce harm (i.e., 
increased mortality in the CRASH study) and because the 
treatment remains unproven there can be no “standard of 

care” recommendation for any route, dose, duration, or type 
of steroid treatment in TON. Likewise no specific surgical 
approach can be considered “standard of care” and the tim-
ing and indications remain ill defined for TON. We believe 
that frank and open discussion of the options, risks, and 
benefits of unproven treatments should be considered in 
these patients however and that informed consent should 
be a well-documented and explicit part of the treatment 
decision.
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8	 Should I do a MRI and MR venogram in every patient  
with pseudotumor cerebri?

A 20-year-old college student presents with headaches and 
intermittent blurry vision. She has been experiencing general-
ized headaches for the past 4 months, and pulse synchronous 
tinnitus for the past 2 months. Her headaches are progres-
sively worse and are now constant over the last week. The pain 
intensity is 8/10. She also described intermittent visual blurring  
lasting 30 seconds at a time. She has no nausea, vomiting, or 
fever. She is in good general health and her only medication 
is an oral contraceptive. She has gained 15 pounds in the past  
6 months and is currently 5’4”, weighing 170 pounds. On exam, 
she has 20/25 visual acuity OD and OS. Her visual fields showed 
enlargement of the blind spot OU (Figures 8.1 and 8.2) and she 
has bilateral optic disc edema (Figures 8.3 and 8.4). She went to 

the local emergency room last week and had a CT scan of her 
head which was normal (Figures 8.5).

Pro: MRI and MRV are necessary in the  
workup of possible pseudotumor cerebri

Nicholas Volpe
Modern neuroimaging and particularly the advent of MRI and 
MR venography have revolutionized the care of neuroophthalmic 
patients and have helped us to understand many different neu-
roophthalmic conditions. In the patient such as the one presented 
with papilledema and presumed pseudotumor cerebri or idiopathic 
intracranial hypertension (IIH), it is imperative that the workup 
be complete in trying to identify specific causes of the elevation of 

Figure 8.1  Goldmann visual field, left eye, showing an enlarged blind spot.
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intracranial pressure. While the vast majority of patients with an 
otherwise classic presentation, being obese with recent weight gain, 
will have no specific etiology identified for the elevation of intrac-
ranial pressure, there are undoubtedly some patients who will have 
MRV abnormalities (venous sinus thrombosis) such that this is now 
included as an important diagnostic criteria for the disease.

Papilledema in sinus thrombosis is indistinguishable from IIH 
and can occur in patients with both acute and chronic venous 
sinus thrombosis. One study found 10% of patients who were 
clinically thought to have IIH turned out to have venous sinus 
thrombosis. In addition, Biousse et al. clearly defined a subset of 
patients with venous sinus thrombosis whose presentation was 
limited to papilledema and very similar to IIH. Obviously it would 
be even more important to consider this in the differential diagno-
sis of any patient with papilledema who is a man and/or is a thin 
woman. These are situations in which IIH is sufficiently atypical 
that an exhaustive search for lesions such as venous sinus throm-
bosis and dural arterial venous malformations is mandatory. In 
addition, there is no reason why a coincidently obese patient could 
not develop a thrombosis and while the condition is rare and the 
imaging expensive and technically difficult, the patient is owed 

the benefit of the doubt in obtaining this imaging to exclude the 
possibility of a venous sinus thrombosis. It is imperative that this 
diagnosis is made in a timely fashion because patients with venous 
sinus thrombosis can do very poorly. It can be both a life threaten-
ing and severely sight threatening condition.

Many patients with venous sinus thromboses progress in a 
rapid fashion to have life-threatening intracranial thromboses, 
cortical vein dilation, and venous side strokes. In addition their 
papilledema can progress to severe ischemic vision loss.

In expert hands, MRI, MRV, and/or CT venography (CTV) are 
highly specific and sensitive for thrombosis. Some patients with 
IIH have however been found to have transverse sinus narrowing 
which is usually readily distinguished from clots and is believed 
to be a secondary (not causative) epiphenomenon resulting from 
intracranial pressure elevation. If venous sinus thrombosis is iden-
tified in a timely fashion through MRV then there is opportunity 
to potentially identify an underlying cause for this sinus thrombo-
sis such as dehydration, cancer or a hypercoaguable state, as well 
as potentially offer treatment, which could include anticoagula-
tion and/or specific interventional radiographic procedures to lyse 
(e.g., stent, angioplasty) the clots and reopen the system.

Figure 8.2  Goldmann visual field, right eye, showing an enlarged blind spot.
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Figure 8.5  Normal brain CT, no evidence of ventricular enlarge-
ment or mass.

Figure 8.3  Optic disc photo, right eye, showing profound optic 
disc edema.

Figure 8.4  Optic disc photo, left eye, also showing marked disc 
edema.

While MR venography can be technically difficult and there are 
some conditions that are now likely thought to be largely artifac-
tual, such as narrowing of the transverse sinus, most centers are 
now able to perform MR venography. Combining the MR venog-
raphy and the MRI images, which show typical findings when 
there are clots in the sinuses, the neuroradiographic sensitivity and 
specificity is high enough for this test that it should be performed 
in every patient with otherwise unexplained papilledema. The 
only “down side” of course being the cost of the resource and the 
potential for misinterpretation, which is unlikely when the study is 
done carefully and interpreted by experts. Clearly, before offering 
any type of anticoagulant therapy the MR venography needs to be 
carefully reviewed and can be combined with both CT angiogra-
phy and catheter angiography if there is any diagnostic. In the end, 
venous sinus thromboses are a life threatening cause for papille-
dema and may cause papilledema that is relentlessly progressing. 
The clinician is obligated in each patient with papilledema to try 
and identify this condition and rule it out and/or treat it in an 
expeditious fashion.
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Con: MRI scan with contrast is adequate in the 
evaluation of possible pseudotumor cerebri 
and a venogram is usually unnecessary

Fiona Costello
Pseudotumor cerebri (PTC) or IIH is an important clinical diag-
nosis, with the potential to cause permanent vision loss. Patients 
are generally overweight, young women who present with head-
aches, pulse synchronous tinnitus, transient visual obscurations, 
occasionally, and binocular horizontal diplopia. Patients manifest 
papilledema but no other localizing neurological signs on exami-
nation. This case raises the highly relevant question, regarding 
what constitutes the evaluation of patients with suspected PTC.

First and foremost, it should be acknowledged that PTC is a 
diagnosis of exclusion, and tests are therefore done to exclude 
clinical mimics. The diagnosis of PTC should not be assumed 
in the case example presented despite the typical demographic 
profile and clinical characteristics of the patient. Efforts must be 
exhausted to include all other causes of raised intracranial pres-
sure, including intracranial mass lesions. For this reason, the pre-
liminary study in a patient who presents with features of raised 
intracranial pressure and bilateral optic disc edema should be 
a cranial imaging study. Generally speaking, a cranial CT scan 
can be done in an expedient manner; and is performed, not to 
make the diagnosis of PTC, but to exclude intracranial hemor-
rhage, brain tumor or another type of mass lesion. Even in North 
America but more so in other countries, the rapid access to cranial 
MRI while preferred is not always possible on demand and there-
fore a CT scan may be the preliminary imaging study of choice or 
availability for patients with suspected raised intracranial pres-
sure. In this context, it is not acceptable to wait days to weeks to 
rule out a potentially life threatening condition. Therefore, unless 
cranial MRI can be done rapidly, it is not safe to wait.

In the case presented, the patient has already undergone a cra-
nial CT scan, likely for the aforementioned reasons. Important 
information has been gleaned from this study, including the fact 
that the patient has no mass lesion, and that the ventricular sys-
tem appears normal. From a clinical point of view, the patient 
harbors many of the common risk factors for PTC including 

female gender, young age, recent weight gain (15 lb), and a body 
mass index (BMI) that is above her ideal, yet this diagnosis can-
not be assumed even at this point. She does not report use of any 
of the culprit medications that can precipitate raised intracranial 
pressure including minocycline or vitamin A supplementation. 
Furthermore, she does not have atypical features including local-
izing neurological deficits, a low or normal BMI, male gender, 
prior thrombosis, or systemic symptoms to implicate another 
potential cause such as meningitis, cerebral venous sinus throm-
bosis (CVST), or rarely a spinal cord lesion. According to the 
modified Dandy criteria, she would meet the diagnosis for PTC 
if she demonstrates an elevated opening pressure (> 25 cm of 
water) and normal cerebrospinal fluid constituents. For this rea-
son, the lumbar puncture is the next necessary test to perform in 
this case. The presence of pleocytosis, elevated protein, or posi-
tive cultures in the CSF studies would prompt consideration of 
infectious or inflammatory mechanisms of raised intracranial 
pressure, and immediately impact clinical management.

The modified Dandy criteria (1) were critically important 
because they provided clinicians with a step-wise approach 
to the diagnosis of PTC; however, in the modern imaging era, 
cranial MRI has become an adjuvant CT imaging (2). MRI 
provides more detailed images of the brain parenchyma and 
associated structures than CT; reveals features consistent with 
raised intracranial pressure (an empty sella, dilated optic nerve 
sheaths, and flattening of the posterior globe); and can disclose 
the presence of a Chiari malformation. One potential mimic 
for PTC, which can be difficult to detect with baseline cranial 
imaging (enhanced CT or MRI), or clinical criteria alone, is 
CVST. The prevalence of CSVT is not high, however, and the 
relatively low risk of this diagnosis probably does not war-
rant specific imaging of the sinovenous system in all patients. 
Lin and colleagues performed a retrospective chart review of 
patients with papilledema from 3 tertiary care neuroophthal-
mology centers. The occurrence of CVST was 10 (9.4%) of 106 
patients with presumed PTC. CVST was diagnosed in 1 of the 
10 patients with MRI alone, whereas it was evident in all 10 
patients with MR-venography (MRV). The authors concluded 
that CVST accounts for 9.4% of patients with presumed PTC, 
and MRI with MRV is recommended to identify this sub-
group of patients. While some may argue that all patients with 
papilledema and suspected PTC should undergo MRV, there 
are pitfalls to this approach. From a cost-benefit analysis, the 
study will be unnecessary in approximately 90% of patients. 
Furthermore, the sensitivity and specificity of MRV in detect-
ing CVST is hindered by false positives, imaging artifacts, and 
anatomical variants, which can challenge radiological interpre-
tation. Ayanzen and colleagues performed a systematic review 
of 100 patients with normal MRI studies who underwent MRV. 
The authors concluded that transverse sinus flow gaps can be 
observed in as many as 31% of patients with a normal MRI; 
and that these gaps should not be mistaken for dural sinus 
thrombosis. Misinterpretation of the MRV could result in mis-
taken diagnoses of CVST, and cause potential harm to patients 
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secondary to unwarranted anticoagulation or instrumenta-
tion. To counter the issues of imaging artifacts with MRV, 
other modalities of imaging the sinovenous system are often 
employed including catheter venography or CT-venography 
(CTV). Khandelwal and colleagues compared CTV and MRV 
in 50 patients suspected of having CVST. When MRV was used 
as the gold standard, CTV had a sensitivity and specificity of 
75–100% depending on the sinus and vein involved. From their 
results the authors concluded that CTV is as accurate as MRV.

Despite advances in neuroimaging, PTC remains a clinical 
diagnosis; and, not, a radiological one. The choice of imaging 
study therefore needs to be made on a case-by-case basis. In  
a patient with suspected risk factors for CVST (thrombophilia, 
critical illness with recent dehydration and weight loss; preg-
nancy, or an inflammatory condition such as Crohn’s disease or 
ulcerative colitis), sinovenous imaging should be obtained early 
in the evaluation as the pre-test likelihood for the diagnosis of 
CVST is higher for these patients than for “all comers” being 
evaluated for PTC. In the subset of patients at higher risk of 
CVST, whatever imaging study can be obtained fastest, either 
MRV or CTV, should be selected to facilitate early diagnosis 
and management of this important clinical condition. So too, 
patients with atypical features for the diagnosis of PTC includ-
ing male gender, advanced age, and low BMI should be thor-
oughly evaluated for this condition, with MRV, CTV, or catheter 
venography imaging. Patients with more classic features for the 
diagnosis of PTC, who maintain well preserved vision and/or 
respond appropriately to therapy likely do not need imaging 
of the sinovenous system unless there is a specific indication 
to do so.
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Summary
There is no doubt that intracranial cerebral venous sinus 
thrombosis (CVST) can mimic the idiopathic (IIH) version of 
pseudotumor cerebri (PTC). Most patients however who “fit 
the profile” (i.e., obese, young females who meet the modified 
“Dandy” criteria for PTC) do not have venous sinus thrombosis. 
As tertiary consultants seeing these patients later in their course 
a neuroimaging study has generally already been performed 
before our neuroophthalmic evaluation. In our practice if the 
patient comes with a normal MRI (or less commonly only a CT 
scan) but no MRV but otherwise meets the modified Dandy cri-
teria, is of the right body habitus and female, and improves with 
medical therapy and weight loss we often do not make them 
have a repeat imaging study with MRV. We typically discuss this 
option with the patient however. In the past there were many 
flow related artifacts on MR venography without contrast and 
there was a period of time when this caused a lot of confusion 
for neuroradiologists and neuroophthalmologists alike. With 
timed bolus contrast enhanced MRV however most if not all of 
the prior artifacts have been resolved and so if a patient presents 
to us with a new presumed diagnosis of PTC we will order a 
contrast cranial MRI and MRV. On the other hand, we will usu-
ally insist on a cranial MRI and MRV for patients who are atypi-
cal for PTC including men, younger (i.e., children), and older 
(i.e., elderly), or thin patients and also for patients who do not 
follow a typical course of PTC (e.g., severe headache, signs not 
attributable to increased intracranial pressure alone, or rapid 
clinical deterioration despite therapy).
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9	 Should we perform carotid Doppler and cardiac echo on  
young patients with transient visual loss?

A 39-year-old previously healthy female presents with episodic 
decreased vision in the right eye. This has occurred twice so far, 
and each time the vision appeared to drop out from temporal to 
nasal. The vision was “almost completely black” each time, and 
lasted about 3 minutes before resolving gradually over about two 
more minutes. There were no positive visual phenomena. After 
the first episode, a mild headache followed which responded to 
acetaminophen; after the second episode, no headache followed. 
Both episodes were in the evening. She has a history of migraine 
in the past with visual aura, but strongly believes that these two 
episodes are completely different in quality. Her ocular exami-
nation reveals visual acuity of 20/20 in each eye, normal visual 
fields (Figures 9.1 and 9.2), normal pupillary exam, normal slit 

lamp exam, and normal fundus exam (Figures 9.3 and 9.4). Her 
OCT shows no evidence of RNFL thinning (Figure 9.5).

PRO: Transient Vision Loss in Young 
People Can be Thromboembolic so 
Work up Should be Performed

Nicholas Volpe
In patients under age 45, the ischemic ocular causes of transient 
blurring are relatively uncommon. Most of these patients have 
vasospastic migraine, and almost none of them will go on to 
develop significant visual or neurologic deficits. That being said, 
important diagnoses to exclude in young patients with transient 

Figure 9.1  Normal visual field on the left.
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monocular blindness include: atrial septal defect, cardiac valvular 
disease, carotid dissection, hypercoagulable states, and connective 
tissue disorders such as fibromuscular dysplasia. When a clini-
cian is evaluating a patient with a compelling history of transient 
monocular blindness, which suggests that during the episode the 
patient lost vision because of poor blood flow to the retinal circu-
lation, there should indeed be an evaluation for treatable causes. 
While the likelihood of carotid stenosis is low, other conditions 
such a cardiac valvular disease and patent foramen ovale are diag-
nostic considerations in this age group, despite the more likely 
diagnosis of “vasospasm” or “retinal migraine.” Admittedly, the 
group of patients who present with transient visual symptoms is 
quite heterogeneous and in the majority of cases, thromboembolic 
causes are not the etiology. Even when it is the etiology, it is rare 
that a specific treatable entity is found beyond general recommen-
dations to use antiplatelet therapy. However, the clinician would 
be remiss in my opinion, once a compelling history of vision loss is 
identified, not to pursue this and once again try and identify causes 
for this, which potentially maybe amenable to treatment.

The most straightforward situation is the older patient in 
whom there are classic descriptions of amaurosis fugax or tran-
sient monocular blindness. These patients typically develop 
painless symptoms that last for minutes, and are associated 
with a sensation of a dark cloud or shade slowing progress-
ing to block the vision in one eye. This type of vision loss, 
while rarely can be mimicked by a migraine-like condition, is 
almost always on the basis of some type of thromboembolic 
phenomenon. Here the stakes are highest for the possibility of 
significant carotid disease and there is ample evidence to sug-
gest that patients with transient monocular blindness and sig-
nificant carotid stenosis might indeed benefit from treatment 
(e.g., carotid endarterectomy). The risk of stroke from transient 
ischemic vision loss per year had been previously estimated to 
be 2%, with a 1% risk of permanent visual loss. This compares 
with the 5% to 8% yearly risk of stroke associated with cerebral 
transient ischemic attacks (TIAs).

The laboratory evaluation of the patient with suspected ischemic 
monocular visual loss begins with noninvasive assessment of the 

Figure 9.2  Normal visual field on the right.
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carotid artery using either ultrasound or magnetic resonance 
angiography (MRA). Carotid ultrasound and Doppler are effec-
tive screening tools for identification and estimation of the degree 
of internal carotid artery stenosis. This is a “high stakes” clinical 
decision that should be made with the neuro-ophthalmologist 
interacting with the endarterectomy surgeon, interventionalist, 
or the neurologist. There are certainly groups of patients that are 
even more likely to benefit who have additional risk factors such 
as older men with smoking history that make the indications for 
endarterectomy even more compelling. These patients should 
also be evaluated with echography of the heart as significant car-
diac valvular disease with vegetations and/or atrial lesions, such 
as myxomas or clots and finally, abnormal openings in the car-
diac wall such as patent foramen ovale are also in the differential 
diagnosis of this type of transient vision loss. Finally, in any older 
patient with transient vision loss, the possibility of temporal arteri-
tis needs to be considered and workup should be directed in such 
a fashion as to exclude this as a potential cause for transient vision 
loss particularly in the setting of other constitutional symptoms 
such as headache, jaw claudication, scalp tenderness, fever, weight 
loss, or malaise and recurrent symptoms of amaurosis.

In a young patient, such as the one presented, with compel-
ling descriptions of episodes of transient monocular vision loss 
that lasts for minutes and are characterized by a shade block-
ing their vision, migraine or vasospasm is the likely etiology, 
but this remains a diagnosis of exclusion. Vasospastic vision 
loss may also occur outside of the context of migraine. These 
patients will have no associated pain or headache, and they 
may complain of several episodes of monocular visual loss 
per day. However, retinal vasospasm may occur with increased 
frequency in patients with connective tissue disorders such 

as systemic lupus erythematosus. If a vasospastic cause of the 
vision loss is suspected, symptoms may be improved with cal-
cium channel blockers.

If necessary, aspirin may also be added to the regimen. 
Retinal vasospasm and transient monocular visual loss 
have also been reported in association with exercise and 
cocaine abuse. While these patients often do not have vascu-
lopathic disease, these patients should be thoroughly evalu-
ated including a transthoracic, and if episodes continue with 
increased frequency, trans-esophageal echocardiogram (TEE). 
That is, if the TTE is unrevealing but a cardiac source is still 
highly suspected, TEE may be useful. TEE has particular advan-
tages over conventional echocardiography in viewing the left  
atrial appendage, the aorta, and the interatrial septum and 
in detecting a patient foramen ovale. Carotid evaluation is 
less critical in this group, although, if there is associated neck 
pain, then the possibility of a carotid dissection needs to be 
considered.

There are rare patients who have transient vision loss as an 
isolated manifestation of hypercoaguable state. This workup 
should only be extended in patients with previous episodes 
of spontaneous miscarriages or deep vein thromboses and/
or the patient has a compelling history of some type of con-
nective tissue disorder or autoimmune disease. For instance, 
patients with systemic lupus erythematosus or antiphospholi-
pid antibody syndrome can present with transient vision loss. 
In a young patient with a confirmed hypercoaguable state and 
recurrent arterial side ischemic events, anticoagulation should 
be considered.

While for various reasons it can be argued that transient 
vision loss has less significant implications then other forms of 

Figure 9.3  Normal right optic nerve. Figure 9.4  Normal left optic nerve.
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Figure 9.5  Normal OCT of the RNFL.
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transient ischemic attacks, such as transient sensory or motor 
symptoms or transient problems with speech, the clinician must 
consider a patient with episodic transient vision loss as an indi-
vidual who is at risk for stroke until proven otherwise. The clini-
cian has a unique opportunity to identify a potential treatable 
cause for stroke. Although the differential diagnosis of transient 
vision loss includes many innocent entities, the clinician should 
not be falsely reassured that their patient is not at risk for stroke. 
Only when numerous, recurrent, unexplained episodes of visual 
loss in a young person have been thoroughly investigated, should 
a diagnosis of migraine or vasospasm be considered.
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con: Transient vision loss in young people 
does not routinely require a cardiovascular 
risk factor assessment

Fiona Costello
There are numerous potential ophthalmic and neuro––ophthalmic 
causes of transient monocular vision loss and not every patient will 
require a vascular evaluation. The challenge is to glean the necessary 
details from the history and physical examination to appropriately 
direct investigations and identify dire potential causes of transient 
monocular blindness, while at the same time not embarking on 
costly, unnecessary investigations.

In this case, the patient is young, healthy, and lacks known 
vascular risk factors. She does not have a history of known 
drug abuse, which could predispose her to possible vascular 
occlusions. She does not report pain or recent trauma to sug-
gest carotid artery dissection. The examination is negative for 
orbital congestion. Dilated ophthalmoscopy does not demon-
strate any areas of vascular occlusion. Furthermore, she has 
no visual field defects to suggest prior ischemic injury to the 
afferent visual pathways. The symmetric, and well-preserved 
retinal nerve fiber layer thickness measured by optical coher-
ence tomography argues against heat––induced conduction 
block (Uhthoff ’s phenomenon) as a mechanism of vision loss 
in this case; which can occur in patients with prior demyelinat-
ing insults to the optic nerve. Presumably there is no elevation 
of her intraocular pressures, and the slit lamp examination is 
documented as normal.

It is noteworthy that the patient has a prior history of compli-
cated migraines, and experienced a mild headache in association 
with her first event of vision loss. These historical details raise the 
possibility that she may be vulnerable to “retinal migraine” or, 
alternatively, retinal vasospasm. Yet, because there is no specific 
diagnostic test to confirm migraine as the culprit mechanism of 
transient monocular vision loss, it remains a diagnosis of exclu-
sion, even in young patients. The definition of what constitutes a 
“retinal migraine” in clinical practice often deviates from recom-
mendations put forth by the International Headache Society and 
the term is sometimes loosely applied to all causes of monocular 
visual disturbance in the young. The danger in this approach is 
that ischemic mechanisms of visual loss may be missed.

Few would dispute the value of a vascular work––up includ-
ing carotid Doppler studies, an echocardiogram, and an EKG 
in the case of an older patient with transient monocular vision 
loss and established vascular risk factors. Yet, when the patient 
is young, and lacks vascular risk factors the yield of such inves-
tigations is arguably low. In fact, a potential source of emboli 
is not detected in 50% of patient with retinal arterial occlusive 
events. Yet, the possibility that this patient harbors a hypercoa-
guable risk factor or a cardio-embolic source such as valvular 
heart disease or a patent foramen ovale is not zero. Furthermore, 
having a history of migraine, which is a ubiquitous condition, 
does not exclude the possibility that this patient may also have 
an underlying source of embolism. Because of this she did not 
experience headache with both episodes of transient visual 
loss; and given the lack of positive visual phenomena with 
these events, or a longstanding history of stereotyped events, 
I would be inclined to err on the side of caution and initiate a 
vascular work in this case. Patients with altitudinal visual field 
defects, or lateralized transient monocular vision loss are more 
likely to have carotid sources of emboli than patients with other 
patterns of vision loss, and therefore the nature of her clini-
cal presentation would be an for further testing. Because the 
patient is young, and has no pre-existing risk vascular factors, 
I would opt for transesophageal echocardiogram (TEE) in lieu 
of transthoracic echography (TTE) to increase the diagnostic 
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yield. Trans-esophageal echography and TTE were compared 
in a recent study of 231 consecutive patients with a transient 
ischemic attack (TIA) or stroke. In this study, TEE proved 
superior to TTE for identification of cardiac embolic sources 
in patients with TIA or stroke without pre-existent indication. 
In patients with normal TTE, a cardiac source of embolism was 
detected by TEE in approximately 40% of patients, independ-
ent of age.

Thus, not all patients with transient monocular vision loss 
require a complete vascular evaluation, particularly in the absence 
of vascular risk factors. However, young patients with atypical 
amaurotic events may require investigations to exclude throm-
bo-embolism as a potential mechanism for vision loss, because 
migraine remains a diagnosis of exclusion.
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Summary
Most young patients with transient visual loss do not have 
thromboembolic disease. As the eye exam is typically nor-
mal, the key differentiating features in the history should be 
sought (e.g., monocular altitudinal visual loss “like a curtain”, 
rapid onset in seconds, short duration of minutes) especially 
in patients with vasculopathic risk factors (e.g., hypertension, 
diabetes, peripheral vascular disease, older age, prior myocar-
dial infarction or stroke). Younger patients with stereotyped, 
positive visual phenomenon (i.e., scintillation or fortifica-
tion scotoma), normal ocular exam, and classic symptoms 
of migraine aura generally do not require further evaluation. 
Older and vasculopathic patients with no prior migraine his-
tory however with new onset transient visual loss probably 
deserve consideration for thromboembolic evaluation.

Retinal Migraine

Description:

Repeated attacks of monocular visual disturbance, including  
scintillations, scotomata or blindness, associated with migraine  
headache.

Diagnostic criteria:

A. At least 2 attacks fulfilling criteria B and C.

B. �Reversible monocular positive and/or negative visual 
phenomena confirmed by examination during an attack 
by the patient’s drawing of a monocular visual field defect 
during the event.

C. �Headache fulfilling criteria for Migraine without aura, 
beinning during the visual symptoms or follows within  
60 minutes.

D. Normal ophthalmological examination between attacks.

E. Not attributed to another disorder.
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10	 What is the best visual field test for neuroophthalmology?

While working in your office one afternoon you see two patients 
with visual field loss. The first is an 82-year-old with a longstand-
ing history of primary open angle glaucoma in both eyes. There 
is advanced glaucomatous cupping, and the intraocular pressure 
is stable at 16 mm Hg OU on topical timolol and dorzolamide. 
Previous topical medications have caused allergy and/or were 
“ineffective”. You have followed this patient for several years, but 
have concern that the Humphrey visual fields (Figure 10.1 and 
10.2) may not be providing enough information to allow you to 
detect progression of disease. A Goldmann visual field is attempted 
instead at today’s visit (Figure 10.3 and 10.4). As you finish seeing 
the first patient, a second patient is ready to be seen. At the last 

visit, he had a Goldmann visual field OU to evaluate a recent right 
occipital lobe infarct (Figure 10.5 and 10.6). At today’s visit that 
test was to be repeated, but a Humphrey visual field was mistak-
enly performed instead (Figure 10.7 and 10.8). You are surprised 
to see that the visual field defect is much more apparent at today’s 
visit, even though the patient feels he is doing better.

pro: Goldmann (kinetic) is better

Fiona Costello
The choice of visual field modality should be made on a case- 
by-case basis. The decision to use kinetic perimetry (Goldmann) 

Figure 10.1  Automated (Humphrey 24-2) perimetry, left eye, shows the marked visual field loss.

Figure 10.2  Automated (Humphrey 24-2) perimetry, right eye, shows marked visual field loss.
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versus automated perimetry (Humphrey) depends both on 
the disease process and the patient being tested. Goldmann 
perimetry often employs the I4e and I2e isopters in routine 
ophthalmic practice. Yet, the I1e isopter also provides essen-
tial information about the central 10º of visual function, and 
is essential in the evaluation of neuroophthalmic causes of 
vision loss. One advantage of Goldmann perimetry is that 
stimulus presentation is manually controlled, and patients can 
be instructed and encouraged to do better if they have initial 
difficulties with testing. This feature can be especially useful in 
cases where subjects are prone to fatigue or distraction. In addi-
tion, Goldmann perimetry does not have a fixed 6° spaced grid, 
which means that testing can be customized at specific loca-
tions to follow regions of interest in the visual field. In com-
plex visual field loss, Goldmann testing (as in the first case of 
occipital disease) allows characterization of the shape of visual 
field defects, which helps localize the site, and potential causes, 
of afferent visual pathway injury. Manual perimetry may be 
less sensitive than automated perimetry to subtle visual field 

dysfunction, due to statokinetic dissociation. Furthermore, 
Goldmann perimetry is more time-consuming and operator 
dependent than automated perimetry. Therefore, the quality of 
Goldmann perimetry varies with the skill and expertise of the 
perimetrist.

Automated perimetry is a clinically practical and less time 
consuming modality of visual field testing. The stimulus pres-
entation and responses are controlled by a computer, which 
allows better standardization. Sophisticated statistical pro-
grams allow early and sensitive detection of subtle visual field 
change, without the confounding influence of statokinetic dis-
sociation. Automated perimetry can be difficult to interpret 
on occasion, because test variability increases with decreasing 
sensitivity, which means that as the subject’s vision worsens it 
becomes increasingly difficult to detect true visual field change 
from visual field fluctuation.

In ideal circumstances, I opt to obtain baseline Goldmann 
perimetry in my initial evaluation of patients with suspected 
neuroophthalmic causes of vision loss to facilitate topographic 

Figure 10.3  Kinetic (Goldmann) perimetry, left eye, shows the preserved peripheral visual field and the extent of the visual field 
loss better than the automated perimetry in figures 10.1 and 10.2.
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localization of the visual field defect. Once this is established,  
I often choose automated (Humphrey) perimetry to follow the 
effects of disease progression in patients who are able to reliably 
perform this modality of testing. If automated perimetry results 
appear highly variable or unreliable, I consult with the perimetrist 
and the patient to determine why this may be the case. Finally,  
I review multiple field results to monitor disease progression over 
time by laying ALL visual field results out sequentially on the floor 
of my office. In this way, I can determine whether there is a sub-
tle trend toward diminished visual field sensitivity over time, and 
monitor the test-retest variability for any given patient.

In the first case, an 82-year-old woman with longstanding, 
primary open––angle glaucoma is followed to look for evidence 
of disease progression. The Goldmann perimetry results, which 
include the I1e isopter, provide much more information about 
the shape and extent of peripheral and central visual field loss 
due to glaucomatous optic neuropathy in this patient. More 
specifically, the shape of the visual field defects is quite consist-
ent with glaucoma, and may obviate the need to investigate for 

other causes of vision loss. For example, a superimposed left 
hemianopic defect would be impossible to exclude based on the 
automated visual fields provided. In the automated perimetry 
results, the patient demonstrated excessive fixation losses and 
false-negative responses with right eye testing, which rendered 
the test unreliable. Excessive false-negative values can be an 
index of disease severity of in some cases; but in the absence 
of feedback from the perimetrist, it is impossible to know if 
the patient fell asleep, maintained a tilted head position, or was 
unable to comply with testing for some other reason.

In the case of the patient with the right occipital lobe inf-
arct, neither Goldmann nor Humphrey perimetry produced 
stellar results. The patient has 20/20 vision, but the I1e isopter 
is not tested with Goldmann perimetry. Therefore, it is unclear 
whether the patient has left homonymous pericentral scotomas, 
or a macular splitting homonymous defect. The enlarged blind 
spots could indicate poor fixation; and statokinetic dissociation 
could account for the fact that the homonymous field defect was 
not appreciated with this modality of testing. The comments 

Figure 10.4  Kinetic (Goldmann) perimetry, right eye, shows the peripheral extent of the visual field loss seen in the automated 
perimetry in figures 10.1 and 10.2.
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from the perimetrist are sparse, and it is not clear whether the 
patient was cooperative or inattentive with testing; or whether 
he was encouraged to give his best performance. The automated 
perimetry results are also sub-optimal. In the left eye, the foveal 
threshold is reduced relative to the right, for reasons that are not 
entirely clear. There are excessive false-negative responses with left 
eye testing. In the Humphrey visual result for the right eye, there 
are excessive fixation losses and the blind spot is not properly 
mapped, which renders this test unreliable. It would be helpful to 
view the gaze-tracking graphic to determine whether the patient 
manifested excessive blinking during testing. Furthermore,  
I would like to know the time required for testing, to determine 
whether the patient struggled or became fatigued with the proc-
ess. This case serves to illustrate the point that no test is “best”, 
when the patient or the perimetry have not performed well.
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con: Automated is better

Wayne T Cornblath
A critical aspect of ophthalmic and neuroophthalmic practice 
is visual field interpretation. However, before interpretation the 
type of visual field must be chosen and then adequately per-
formed with the goal of providing reliable information that can 
be used for either diagnosis (localization) or to follow a process 
over time. Before the early 80s manual perimetry, usually on 
a Goldmann perimeter, was the only option for quantifiable, 
reproducible formal visual field testing. Goldmann perim-
etry could be time consuming and required a highly trained 
technician to produce accurate results. With the development 
of computer automated perimetry another option was avail-
able. Studies in the mid 80s were done comparing Goldman 
perimetry to the Humphrey 30-2 program. The Humphrey 
program was equal to the Goldmann in showing abnormalities 
in neurologic patients and in glaucoma and ocular hyperten-
sion was more sensitive.(1) Patients preferred the Goldmann 
and not surprisingly technicians preferred the Humphrey.(2) 

Figure 10.5  Nonspecific findings on Goldmann perimetry in the left eye.
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The Humphrey 30-2 program had more fixation difficulties.(1) 
The Humphrey 30-2 program took an average of 32 minutes 
for both eyes and the Goldmann took an average of 26 minutes 
for both.(2) Of course current versions of the Humphrey, par-
ticularly the SITA programs, take less time while the Goldmann 
takes the same amount of time. Studies done a few years later 
again showed superiority of the Humphrey perimeter com-
pared to the Goldmann for detection of visual field loss in glau-
coma (3, 4) and in neuroophthalmic practice.(5)

In a case such as ours with more advanced glaucoma the 
Humphrey visual field (HVF) appears to be mainly black 
and of limited usefulness. A Goldmann visual field (GVF) 
appears to show more information and perhaps should  
be the field of choice. However, a more discriminating use  
of the HVF will still provide the information needed to 
manage this patient and others like him. The first step is to 
look at all the information on the HVF. When seeing black 
on the grey scale this indicates a significant difference from 
age-matched controls, but the patient can still have vision 

in these areas. We then look at the raw scores and see that 
in this case the scores are 0 db in a large number of test 
spots but range from 2 to 20 db in other spots. In compar-
ing future HVFs these raw numbers can be compared point 
by point for change. The next step before committing this 
patient to the 40–60 minutes that some glaucoma protocols 
require (3) is to look at further options with a HVF. The 
standard 24-2 program is done with a size III isopter, or test 
target. The isopter can be increased to a size V, a bigger target 
that is easier to see. A size V target decreases the variability 
of the test in areas with damage and makes it easier to again 
see changes over time.(6) In addition, other areas of the vis-
ual field can be tested with the Humphrey perimeter, using 
either additional testing strategies already available in the 
machine or adding in custom protocols. Pennebaker et al. 
added a custom temporal periphery program to the stand-
ard 30-2 program and then tested glaucoma patients and 
normal controls. In patients with a relatively normal central 
field the additional temporal testing added little. However, 

Figure 10.6  Nonspecific findings on Goldmann perimetry in the right eye.
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Figure 10.7  Left homonymous visual field loss demonstrated on central 30-2, left eye.			 
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Figure 10.8  Left homonymous visual field loss demonstrated on central 30-2, right eye.
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in patients with a significantly depressed central field, like 
our case, the addition of the temporal field provided addi-
tional area with which to monitor glaucoma progression.

Review of the GVF done shows this area could be followed 
with a HVF. The final option to monitor this patient would be 
using an automated perimeter to do a combination of static 
and kinetic perimetry. Pineles et al. used the Octopus auto-
mated perimeter and designed a program to test the central 
field with static perimetry and test the periphery with kinetic 
perimetry. This program requires the same level of training to 
run as standard computer perimetry, i.e., much less training 
then a Goldmann perimeter. The authors found that their com-
bination program found all the defects that standard kinetic 
and static testing found along with one additional defect not 
found with standard testing.(7) Despite a seemingly useless 
initial 24-2 HVF modifications to the automated perimetry 
testing in this patient can produce useful information to guide 
treatment in both less time than the GVF and without the need 
for a highly trained perimetrist.

The second case illustrates the finding noted in glaucoma and 
ocular hypertension testing found many years ago: testing with a 
static threshold method detects more defects than kinetic testing 
in patients tested with both methods on the same day.(1) The 
second case also illustrates the importance of choosing the cor-
rect HVF protocol. A 30-2 test was done on this patient and by 
the time the second eye was done the patient had 9/10 fixation 
losses earning a “low patient reliability” message on the field and 
appearing to have a new defect in the right homonymous field. 
The appropriate test for this patient would have been a SITA fast 
protocol, shown by Szatmary et al. to be equivalent or possibly 
superior to GVF in patients with similar neuro-ophthalmic vis-
ual field defects.(5) If appropriate HVF testing had been done on 
this patient for his entire course the HVF results would mirror 
the patient’s conclusion of clinical improvement.

Given the prevalence of automated perimeters, the relative 
dearth of highly trained Goldmann perimetrists and studies 
showing the comparability of HVF to GVF (with properly 
chosen programs) the automated perimeter has won the day.
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Summary
The choice of visual field for general ophthalmologists is typi-
cally limited by the available perimetry. As automated central 
computerized perimetry has taken over the market, many 
ophthalmologists do not have a choice for visual field test-
ing. Although most neuroophthalmic visual field defects will 
“show up” on the central visual field testing there is still a role 
in our opinion for manual kinetic (i.e., Goldmann) perimetry. 
The specific examples of interest to the clinician are the mon-
ocular temporal crescent of sparing in occipital lesions that 
spare the most anterior calcarine cortex and for patients who 
for a variety of reasons (i.e., elderly patient, child, demen-
tia, poor attention span) do better with direct involvement, 
perimetrist coaching, and the flexibility of manual perimetry. 
Automated perimetry for those able to perform a reliable test 
however provides quantitative reproducible results that can 
be repeated and compared across multiple tests and multi-
ple testing centers. The reality is that there is no “best visual 
field test” for every situation and sometimes tests of central 
10º (i.e., Amsler grid, Humphrey 10-2 strategy), central 24º 
or 30º (e.g., Humphrey perimetry), or peripheral field (i.e., 
Goldmann perimetry) will be superior.
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11	 Does visual rehabilitation therapy help patients with  
homonymous hemianopsia?

A 68-year-old male with past history of hypertension presents to 
the local ophthalmologist on referral from the local neurologist 
to evaluate visual fields after a presumed stroke. The patient was 
well until one evening when he became confused and was taken 
to the emergency room. An MRI of the brain is shown below 
(Figure 11.1). Based on that finding, neurosurgical consult was 
obtained, as well as an ophthalmologic consult. On examination, 
the visual acuity is 20/30 in each eye. Confrontation visual fields 
indicate a left homonymous hemianopsia; Goldmann visual 
fields are shown below (Figures 11.2 and 11.3). The remainder 
of the eye exam is unremarkable. As neurosurgery is planning 
biopsy of this lesion, the patient asks if anything can be done to 
help his vision if it does not recover on its own following surgery 
and planned chemotherapy/radiation therapy.

Pro: Vision rehabilitation therapy can be 
useful in cases of homonymous visual  
field loss

Wayne T Cornblath
In ophthalmic and neuroophthalmic practice homonymous visual 
field defects are unfortunately very common. Cerebrovascular dis-
ease is a common cause of homonymous hemianopia with up to 
30% of patients with stroke having a homonymous visual field 
defect.(1) While some patients will have spontaneous improvement 
of the visual field defect, the percentage is small and recovery is typi-
cally complete by 10–12 weeks.(2) In patients with incomplete recov-
ery disability persists and multiple activities of daily living (ADL) 
can be impaired. In the state of Michigan, where I practice, 110º of 
horizontal visual field are required for legal driving vision (tested 
with Goldmann perimeter). Patients with a complete homonymous 
hemianopia at best have 90º of horizontal visual field and thus are 
no longer allowed to drive, a significant disability in many parts 
of the country where there is not adequate public transportation. 
Fortunately, there are successful strategies that can be employed to 
improve functioning and ADLs in patients with visual field defects. 
Current strategies revolve around either training new scanning tech-
niques or expanding the visual field by lessening the missing area.

When faced with a new visual scene we scan the environ-
ment using certain patterns. Patients with a visual field defect 
of < 6 months duration scan similarly to patients with a normal 
visual field. After 6 months patients with a visual field defect 
use different scanning patterns, implying development of a 
spontaneous compensatory scanning strategy.(3) Observations 
such as this have lead to efforts to train patients to use more 
efficient techniques to scan the visual environment, particularly 
in the area of the visual field defect.

Training new scanning techniques typically involves two 
techniques: making large saccades into the blind field instead of 
the usual small saccades and practicing searching techniques on 
standardized scenes. These techniques are then used in real life 
situations. When studied, in admittedly small numbers, patients 
typically show improvement in detection time and reaction 
time in the hemianopic visual field and show improvement in 
time required for ADL’s. Pambakian et al. showed significant 
improvement in a group of 29 without a control group by com-
paring pre and posttraining times.(4) In a group of 21 patients 
and 23 controls Nelles et al. also showed significant improve-
ment in detection and reaction time and ADL skills.(5) Neither 
study showed an increase in visual field size after using these 
techniques. Using a different technique of optokinetic nystag-
mus (OKN) therapy Spitzyna et al. showed 18% improvement 
in reading speed in 19 patients treated in a two-armed study.(6) 

Figure 11.1  MRI showing a hyperintense lesion in the right 
parieto-occipital lobe on T2 axial fluid attenuation inversion 
recovery (FLAIR) sequences.
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In addition, these authors have a free Web-based version of their 
technique available. For the motivated patient there are tech-
niques to enhance the ability to scan the visual environment and 
produce meaningful changes in function.

Despite a complete visual field defect, or even removal of the 
primary visual cortex, patients have been shown to have visual 
awareness in a blind field, a phenomenon referred to as blind-
sight.(7, 8) There are several possible explanations for blind-
sight. Other areas of the brain, such as the superior colliculus or 
pulvinar could process visual information. Or there could be an 
element of neuronal plasticity so that other undamaged corti-
cal areas process vision. A recent functional MRI study showed 
that the visual cortex was activated in sighted patients who were 
blindfolded and taught Braille. The recruitment of the visual 
cortex occurred very quickly and then reversed when the blind-
folds were removed.(9) These observations have helped form 
the rationale that lead to the development of training tech-
niques to expand the visual field in the area of scotoma.

In 1998 Sabel et al. published a study showing significant 
improvement in detection of visual stimuli and 4.9–5.8º 
expansion in visual angle after patients did computer based 
visual rehabilitation therapy (VRT).(10) Subsequent stud-
ies showed similar results.(11–14) However, concerns were 
raised that the improvement in visual field related to learning 
new saccade techniques, as opposed to actual improvement. 
A subsequent study using scanning laser ophthalmoscope 
perimetry to control for microsaccades showed no improve-
ment.(15) The original authors then studied VRT improve-
ment while monitoring eye movements and again showed 
significant visual field enlargement with no effect from eye 
movements.(16) A study the same year using the Tuebingen 
Automated perimeter showed no improvement.(17) It is not 
yet entirely clear whether there is expansion of the visual field 
with VRT, though a number of studies support this finding. 
There are also questions about the comparability of standard 
perimetry which showed improvement and scanning laser 

Figure 11.2  Goldmann visual field demonstrating a left homonymous hemianopsia caused by the lesion in Figure 11.1 left eye 
shown.





visual rehabilitation therapy

ophthalmoscope perimetry which did not show any visual 
field expansion.(18) Regardless of the findings regarding 
visual field expansion up to 80% of patients undergoing VRT 
report improvement in ADL’s.(19)

Patients with a homonymous hemianopia and resultant dis-
ability can benefit from either training in scanning techniques, 
VRT or possibly both.
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Con: Vision rehabilitation therapy is not 
helpful in cases of homonymous visual  
field loss

Eric Eggenberger
Patients with homonymous hemianopia often have a difficult 
time adapting to loss of vision. In many ways, this is a more 
challenging deficit than monocular loss of vision. This is 
especially true concerning the ability to drive following such 
lesions; homonymous hemianopia prohibits driving, while 
monocular loss of vision with an intact fellow eye allows driv-
ing privileges. Because of these factors, several investigators 
have advocated various rehabilitation strategies, however, 
results vary depending upon the specific difficulty and the 
technique applied. 

Perhaps the most visible of the visual rehabilitation strate-
gies is the computer-based Vision Restoration Therapy (VRT, 
NovaVision AG). This therapy claims to improve visual field defi-
cits via cortical plasticity. Although there is no known medical risk 

of the therapy, there are several potential disadvantages of this 
therapy. Treatment is typically quite expensive, reportedly in the 
$6,000–7,000 range for full course, and this cost is born by the 
patients (not insurance covered). The visual field improvement 
outcome is measured by NovaVision’s proprietary perimetry 
despite the well-established computerized perimetry strategies that 
are available in virtually every ophthalmology office; this unfamil-
iar outcome tool renders the results less understandable and gen-
eralizable. Studies using Tuebingen Automated Perimetry (TAP) 
and scanning laser ophthalmoscope (SLO) perimetry have not 
convincingly demonstrated evidence of expanded perimetry post-
treatment. Additional criticism of VRT surrounds lack of control 
for saccades into the blind hemifield, eye movements that could be 
learned during therapy and improved apparent visual function in 
the lost hemifield. In contrast, there are other methodologies that 
may assist patients with certain visually-based deficits at little or 
no cost. One technique has been applied to hemianopic alexia, in 
which a right homonymous hemianopia impairs reading. Spitzyna 
and colleagues demonstrated improved reading speed following a 
computer-based scrolling print therapy (available free on line at 
http://www.readright.ucl.ac.uk/).

Thus, it is my opinion that visual rehabilitation is in its 
infancy. The clinician should be vigilant that rehabilitation 
strategies employed by their patients first do no harm; injury 
in this sense may take medical or financial forms. Furthermore, 
such strategies require repeat independent confirmation apply-
ing standard outcomes before general acceptance by the neu-
roophthalmology community.
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Summary
Patients with stable partial or complete homonymous hemi-
anopsias often have significant functional deficits (e.g., read-
ing, avoiding running into objects in their nonseeing field, 
driving). Visual rehabilitation may have a role in selected 
patients by improving saccadic search strategies into the blind 
field and perhaps in a few patients by cortical plasticity mech-
anisms. Although the evidence is encouraging for “vision res-
toration” therapy the “jury is still out” on the efficacy and cost 
effectiveness as well as the mechanism for the subjective and 
objective improvements that have been reported to date.
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12	 Should a patient with a pupil involved third nerve palsy have a  
catheter angiogram if the MRA or CTA are negative?

A 52-year-old man presents to the ophthalmologist with a past 
medical history of diabetes type II, asthma, hyperlipidemia, 
coronary disease with prior stent placement, and chronic low 
back pain. He also has a 50 pack/year history of tobacco use. 
Three days ago he began noticing that his right upper eyelid was 
droopy and that he was experiencing double vision. The ptosis 
progressed and is now almost complete. He is complaining of 
global headache, without nausea or vomiting. On examination, 
there is mydriasis OD with partial ptosis of the right upper lid. 
Ocular motility revealed on the right side, a -4 adduction defi-
cit and a -3 elevation and depression deficit (Figure 12.1). He 
was seen at an outside hospital 2 days ago and an MRI/MRA 
were reportedly “normal”.

Pro: A patient with a pupil-involved third 
nerve palsy should have an angiogram if the 
MRA or CTA are negative

Timothy J McCulley and Soraya Rofagha
Choosing the appropriate evaluation for a patient with an 
isolated third nerve palsy can be one of the most challenging 
decisions faced by an ophthalmologist, often leaving the clini-
cian with a sense of doubt and unease. Historically the debate 
about imaging arose because one had to decide whether or 
not to obtain an invasive angiogram but now there are mini-
mally invasive or noninvasive imaging such as magnetic reso-
nance imaging (MRI) and now MR angiography (MRA) or CT 

Figure 12.1  Motility photographs showing an adduction, elevation, and depression deficit on the right, with an exotropia and 
right hypotropia consistent with a third-nerve palsy. Careful examination also reveals a larger pupil on the right.
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angiography. Many neurologists (and neuroophthalmologists) 
have advocated that an initial imaging study is not required in 
every neurologically isolated, pupil spared, complete third cra-
nial nerve palsy in a vasculopathic patient but the controversy 
remains. Historical features such as an HIV positive patient or 
a history of a neoplastic or lymphoproliferative disorder would 
not be considered isolated cases however.

Conventional CT might be useful for the evaluation of suba-
rachnoid hemorrhage but cranial MRI is superior for the evalu-
ation of nonaneurysmal causes of an isolated third nerve palsies. 
The real dilemma has been when angiography should be obtained 
and what type of “angiography”. Digital subtraction angiography 
(DSA) commonly referred to as “conventional catheter angiog-
raphy”, caries a small but inarguable risk for complication, up to 
5% risk in older populations. It is because of this risk that cath-
eter angiography has traditionally been reserved for those with 
a higher probability of harboring an aneurysm signified by a 
number of potentially differentiating features (e.g., partial nerve 
palsy, pupil involvement, younger age and a lack of vascular risk 
factors). Given the number of variables and consequently the 
inconsistency among patients, no consensus or specific “formula” 
regarding who does and who does not require angiography has 
been agreed upon. Patients are approached individually.

As stated above, in the past, the diagnosis of an aneurysm 
was depended largely on invasive conventional catheter cerebral 
angiography. Advances in MR and CT angiography (MRA and 
CTA), however have changed the diagnostic evaluation of patients 
with isolated third nerve palsies. With the availability of MRA 
and CTA either of which can be obtained with minimal risk, the 
threshold for recommending catheter angiography, for most clini-
cians, is now lower. We agree that it is reasonable to use MRA/CTA 
as a screening tool in the evaluation of patients suspected of having 
an aneurysm. As a consequence of this practice, we are occasion-
ally faced with patients in whom our suspicion for an aneurysm is 
high, but have a “normal” (or more commonly technically inad-
equate or otherwise suboptimal) MRA or CTA. The question then 
becomes whether or not conventional angiography is indicated, in 
light of a “negative” MRA/CTA. Because of the “high stakes” nature 
of the decision, we argue that until it is established that CTA and/
or MRA are as or more sensitive and specific than conventional 
angiography, DSA will continue to play a role in the evaluation of 
patients with third nerve palsies.

In 2000, guidelines published by The Stroke Council recom-
mend intra-arterial catheter angiography as the “gold standard” 
for detection of an intracranial aneurysm. Regarding CTA, with 
its resolution being limited to 2–3 mm, they advised its use in 
follow-up of a known aneurysm. Similarly, MRA with a resolu-
tion limited to 3–5 mm was recommended only as screening 
tool. However, standard, single-slice CTA (the previously domi-
nant technology) has been largely replaced with helical or mul-
tidetector scanner technology, which has markedly improved 
spatial resolution. Ultimately, CTA may prove to be equally 
sensitive/specific as conventional angiography. But a proper 
comparative study has yet to demonstrate this.

MAGNETIC RESONANCE ANGIOGRAPHY
Several MRA techniques may be employed: a gadolinium MRA, 
2-dimentional time of flight (2D TOF), or 3-dimentional time of 
flight (3D TOF). Intracranial vasculature is most often assessed 
with 3D TOF. This technique is reliant of blood flow within the 
vessel and depending on a vessel’s particular flow characteristics, 
might underestimate its caliber. This also holds true for aneu-
rysms, which may be missed entirely. There is sufficient data 
available to establish DSA as being superior to MRA. Numerous 
studies have shown that MRA identifies only a fraction of intrac-
ranial aneurysms, which were detected with DSA. For exam-
ple, in 2001, White and colleagues prospectively evaluated 142 
patients with MRA, CTA, and DSA. MRA detected 86% of aneu-
rysms viewed with DSA that were > 5 mm in diameter and 35% 
of aneurysms < 5 mm in size. Using the previously reported sizes 
of aneurysms producing third nerve palsies, the relationship of 
aneurysm size and risk of rupture and known MRA sensitiv-
ity, Jacobson and Trobe estimated that MRA will miss 1.5% of 
aneurysms responsible for third nerve palsies that are likely to 
rupture.

COMPUTED TOMOGRAPHY ANGIOGRAPHY
CTA is more sensitive than MRA but still may not be as good as 
catheter angiography in all locations. One drawback of CTA is 
that bone artifact may obscure visualization of an aneurysm and 
conventional angiography does not share this shortcoming. In 
the prospective study conducted by White and colleagues, CTA 
was found to be more sensitive than MRA but still not as sensi-
tive as DSA. Although CTA detected 94% of aneurysms viewed 
with DSA that were greater than 5 mm in diameter, only 57% of 
aneurysms less than 5 mm in size were identified. In a blinded 
prospective study comparing DSA and CTA in the setting of 
acute subarachnoid hemorrhage, sensitivity and specificity of 
spiral CTA was estimated to be 86% and 90%, respectively. The 
six falsely negative CTA in this study were attributed to small 
aneurysms size (<4 mm). In an experimental model, Piotin and 
colleagues also found CTA to be more accurate than MRA but 
still not as sensitive as DSA. In a meta-analysis of twenty-one 
references, calculations based on data for 1,251 patients who 
underwent CTA resulted in a sensitivity of 93%. Numerous 
other studies have yielded similar results. Borrowing the for-
mula utilized by Jacobson and Trobe in the assessment of MRA, 
assuming 100% sensitive in detecting aneurysms greater than 
5mm, and generously estimating sensitivity to be 75% for 
aneurysms less than 5 mm, we can estimate that roughly 0.5% 
of aneurysms responsible for third nerve palsy likely to rupture 
if left untreated would be missed.

The patient described above has a near complete isolated 
third nerve palsy with minimal pupil involvement. He also has 
multiple vascular risk factors and moreover, known athero-
sclerotic disease. As outlined above, an aneurysm has not been 
entirely excluded with the normal MRA. However, in this case 
our suspicion of an aneurysm is relatively low and it would be 
difficult to argue for conventional angiography. As discussed 
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negative cta or mra

above a quality CTA would increase sensitivity over an MRA 
and might be a reasonable consideration at this time. Should 
a CTA fail to identify an aneurysm, close observation would 
probably be appropriate. Conventional angiography may still 
have a role. But it should be reserved in our opinion for cases 
where the palsy progresses or fails to resolve as expected of a 
microvascular cranial nerve palsy.

In conclusion, catheter angiography in our opinion remains 
the gold standard for evaluation of unruptured aneurysms. 
MRI/MRA is not sufficient to exclude third nerve palsy produc-
ing aneurysm. Modern CTA offers improved sensitivity relative 
to MRA and may eventually surpass DSA. To date this has not 
been substantiated and unless demonstrated adequately in a 
comparative study, CTA should also not be considered a sub-
stitute for DSA. The use of MRA or CTA as a screening tool 
seems reasonable. The risk of missing an aneurysm that will 
progress to rupture is near and possibly less than the risk of 
serious injury (stroke, myocardial infarction or death) with 
DSA. However, the consequences of a ruptured aneurysm 
exceed that of a complicated angiogram, and these numbers 
cannot be directly compared. In patients more highly suspect 
of having an aneurysm, a negative CTA or MRA should still be 
followed with DSA.
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Con: A negative MRA or CTA is adequate in the 
evaluation of a pupil-involved third nerve 
palsy

Michael S Lee
The pupillary fibers course along the superior aspect of the 
oculomotor nerve. After leaving the brainstem, the third nerve 
runs inferior to the posterior communicating (PComm) artery. 
Aneurysms at the junction of the PComm and the internal 
carotid arteries enlarge inferiorly and therefore can cause pupil 
involved third nerve palsies. Unfortunately, microvascular isch-
emic oculomotor palsies can also cause an efferent pupillary 
defect in up to 25% of cases.

Aneurysms account for up to 30% of isolated 3rd nerve 
palsies. The majority of aneurysms (95%) causing third nerve 
palsies measure at least 5 mm. The smallest aneurysm causing 
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a third nerve palsy that I have found in the English literature is 
3 mm. Generally speaking, MRA can reliably detect aneurysms 
of 5 mm or more and CTA can reliably detect aneurysms of  
3 mm or more. Aneurysms as small as 1–2 mm can be detected 
using CTA but results can be variable depending on the radi-
ologist, software used, and number of detectors on the scanner. 
However, with third nerve palsies, the localization of a potential 
aneurysm is well known and it is extremely unlikely that CTA 
will miss a PComm aneurysm large enough to cause a third 
nerve palsy. As technology continues to improve, the increas-
ing prevalence of 128- to 256- detector CTA will only increase 
the resolution of this modality. Large studies of cerebral aneu-
rysms causing isolated third nerve palsies have found out-
standing detection rates with CTA compared to conventional 
catheter angiography. Mathew and colleagues (1) recently stud-
ied 137 patients with isolated third nerve palsy. Multidetector 
CTA identified a causative aneurysm in 27 patients and four 
incidental aneurysms. Catheter angiography did not detect 
any other aneurysms among these patients. Of the remaining 
110 patients with a normal CTA, none developed evidence of 
an aneurysm such as aberrant regeneration after a mean of  
8 months followup.(1)

Catheter angiography carries a 1–2% risk of neurologic 
or systemic complication and the risk increases with the age 
of the patient and the presence of cerebral atherosclerosis. 
Angiography remains the gold standard for identifying aneu-
rysms; however the risk of the procedure may not outweigh 
the increase in diagnostic ability among certain patients. The 
patient described is older and carries a strong vasculopathic 
medical history. He could very well have a microvascular third 
nerve palsy with pupillary involvement. I would order an MRI 
and MRA to rule out both an aneurysm and any other com-
pressive or inflammatory lesion that could cause an oculomo-
tor palsy. Since his pupil is involved there is more concern 
for an aneurysm. Noninvasive imaging with CTA increases 
our diagnostic yield for smaller aneurysms. If the CTA were 
also negative and I felt that I could trust my neuroradiologist, 
then I would recommend observation. Generally speaking the 
radiologist knows where to look for an aneurysm and if pres-
ent, it ought to measure at the very least 3–5 mm in size which 
is generally acceptable for the CTA. Depending on where you 
practice, a well-trained neuroradiologist may not be avail-
able. In the absence of a good interpretation, this case might 

warrant a catheter angiogram by an interventionalist in order 
to comfortably rule out an aneurysm.

Reference
1.	 Mathew R, Teasdale E, McFadzean RM. Multidetector com-

puted tomographic angiography in isolated third nerve 
palsy. Ophthalmology 2008; 115: 1411–15.

Summary
Although the techniques of noncatheter angiography have 
improved and continue to improve the “gold standard” for 
detection of an aneurysm probably remains catheter angiog-
raphy. The real questions in third nerve palsy are “What is 
the “pre-test” likelihood for aneurysm?” in a given patient 
and “What are the risks in this individual patient for cath-
eter angiography?”. The question is complicated by the fact 
that different institutions have different quality and bias in 
interpretation for their own angiography options. Although 
MRA might be better in one institution, CTA might be better 
at another institution particularly if that particular institu-
tion has special techniques or expertise in one technique over 
another. Most institutions prefer CTA for the task of ruling 
out aneurysm. In addition, seeing the relevant arterial anat-
omy in 3-dimensional rotational space with the source images 
and using specialized software and idealized projection moni-
tors with the neuroradiologist in the room can make the 
difference between missing and seeing a small aneurysm. It 
should be obvious that there cannot be a single answer for 
every patient and that catheter angiogram may still be neces-
sary for patients with a high clinical suspicion for aneurysm 
even with a completely negative MRA or CTA. The other 
problem encountered clinically is that the MRI is the supe-
rior study for nonaneurysmal causes of third nerve palsy (e.g., 
tumors) and it is much easier to obtain an MRI and MRA 
than an MRI with a CTA. At some institutions CTA is the first 
line study and if negative the clinician could proceed to MRI 
for the nonaneurysmal etiologies. Catheter angiography has 
inherent risks and these must be weighed on an individual 
basis against the risk of missing a potentially life threatening 
aneurysm. Ultimately the clinician’s, neuroradiologist’s, and 
institutional experience, quality of imaging and confidence in 
the study will be different from place to place.





13	 Do erectile dysfunction agents cause anterior 
ischemic optic neuropathy?

A 54-year-old male is seen in the local ophthalmology office. 
He has a past medical history significant for hyperlipidemia, 
hypertension, and erectile dysfunction. He woke yesterday 
with sudden awareness of decreased vision in his right eye, 
which has not improved. His visual acuity is 20/50 OD and 
20/16 OS. He has a 1.2 log unit RAPD on the right. His visual 
fields reveal an inferior altitudinal defect on the right, and 
normal visual field on the left (Figure 13.1 and 13.2). His slit 
lamp exam is normal. His dilated fundus exam reveals disc 
edema on the right only, and a crowded optic nerve configura-
tion on the left (Figure 13.3 and 13.4). OCT of the RNFL was 
also obtained (Figure 13.5) confirming the disc edema. As the 

possibility of permanent vision loss is explained to the patient, 
and his vasculopathic risk factors are being addressed, the 
patient reminds the ophthalmologist about his taking medica-
tion for erectile dysfunction and asks if the drug caused this 
to happen.

Pro: Erectile Dysfunction Agents do Cause 
Anterior Ischemic Optic Neuropathy

Karl Golnik
Patients with nonarteritic anterior ischemic optic neuropathy 
(NAION) typically are > 50 years of age and present with  

Figure 13.1  Normal visual field, left eye.
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painless, sudden visual loss. Vision improves (three or more 
lines) in about 43% of patients over 6 months. Reported risk 
factors and associated conditions include age, hypertension, 
nocturnal hypotension, diabetes mellitus, cigarette use, hyperc-
holesterolemia, hypertriglyceridemia, elevated fibrinogen, hyper-
coagulable states, acute blood loss, anemia, elevated intraocular 
pressure, migraine, sleep apnea, and postcataract surgery. Patients 
with NAION also almost always have the “disc-at-risk”; a small 
disc with cup of 0.0–0.2.(1) The annual incidence of NAION 
is between 2.3 and 10.2 per 100,000 persons over the age of 
50.(2, 3)

Recently, NAION has been reported in patients using agents 
for treatment of erectile dysfunction. sildenafil, (Viagra), vard-
enafil (Levitra), and longer acting tadalafil (Cialis) are selec-
tive inhibitors of cyclic guanosine monophosphate (cGMP) 
specific phosphodiesterase type 5 (PDE-5). These agents work 
by enhancing the effect of nitric oxide and cyclic guanosine 

monophosphate pathway (GMP) which leads to smooth muscle 
relaxation in the corpus cavernosum, allowing inflow of blood 
during sexual stimulation. The most common side effects are 
headache and facial flushing. A variety of visual side effects 
have been reported and include changes in color perception, 
objects have colored tinges (usually blue or bluegreen, may 
be pink or yellow), decreased color vision, dark colors appear 
darker, blurred vision, central haze, transitory decreased vision, 
changes in light perception, increased perception of brightness, 
flashing lights especially when blinking, Electroretinography 
(ERG) changes (transient), conjunctival hyperemia, ocular 
pain, and photophobia.

In 2002 Pomeranz and associates reported five patients 
(which included two previous single case reports) who devel-
oped NAION after sildenafil ingestion. They were men, aged 
42, 52, 59, 62, 69 and each noted visual disturbance within 
45 minutes to 12 hours of ingestion (in one case the duration 

Figure 13.2  Goldmann visual field, right eye, showing an inferior altitudinal defect.
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was unclear). All of the patients had the “disc-at-risk.” Other 
than age, four of the five had no other NAION risk factors. 
The authors felt the rapid onset of ocular symptoms in four 
of five subjects is supportive of an association between use of 
sildenafil and NAION. Bollinger and Lee reported a very inter-
esting 67-year-old man who developed transient inferior visual 
field loss in the right eye within 2 hours of taking the first four 
doses of tadalafil. After the fifth dose, he developed NAION 
in the right eye with persistent inferior visual field loss. Carter 
reviewed these cases and 16 others and found an age range of 
42–69 years. Twelve patients had a small cup:disc ratio, one 
patient was “normal” and the cup:disc ratio was unknown in 
eight patients. Six of the 21 patients had first NAION symp-
toms after what would be the expected length of action of the 
drug used.

Only one case-controlled study has investigated the pos-
sible relationship between these drugs and NAION. McGwin 
and associates retrospectively studied 38 patients with NAION 
and 38 age and sex matched control patients. Unmasked 
phone interviews were done to ascertain medication use. They 
reported that men with NAION had an odds ratio of 1.75 (95% 
confidence interval (CI), 0.48–6.30) (statistically not signifi-
cant) for having used PDE-5 inhibitors. However, a significant 
odds ratio of 10.7 (95% CI, 1.3–95.8) was seen in those with a 
history of myocardial infarction and near significant odds ratio 
of 6.9 (95% CI 0.8–63.6) in men with a history of hyperten-
sion. They concluded that for men with a history of myocar-
dial infarction or hypertension the use of Viagra or Cialis may 

increase the risk of NAION. It should be noted that this type of 
study has limitations including the possibility of biases in the 
selection of controls, biases from nonmasked interviewers, and 
underreported use of erectile dysfunction drugs by controls to 
telephone interviewers.

Another issue regarding these medications is the mecha-
nism of action that would result in NAION. The mechanism by 
which these medications might damage the optic nerve is not 
as well understood. It has been theorized that sildenafil, which 
works through the nitric oxide cyclic GMP pathway, may alter 
the perfusion of the optic nerve head by modifying nitric oxide 
levels. Theories regarding mechanism of action are compli-
cated by our lack of understanding of the usual mechanism of 
NAION development.

The Food and Drug Administration has issued a statement 
regarding reports of patients experiencing a sudden loss of vision 
attributed to NAION after taking Viagra, Cialis, and Levitra. This 
statement is clear that no casual link has been established between 
these medications and the occurrence of NAION. However, the 
current sidenafil medication label states: “Physicians should 
advise patients to stop use of all PDE-5 inhibitors, including 
VIAGRA, and seek medical attention in the event of a sudden 
loss of vision in one or both eyes. Such an event may be a sign 
of nonarteritic anterior ischemic optic neuropathy (NAION), a 
cause of decreased vision including permanent loss of vision, 
that has been reported rarely postmarketing in temporal asso-
ciation with the use of all PDE-5 inhibitors. It is not possible to 
determine whether these events are related directly to the use 

Figure 13.3  Optic nerve, right eye, showing superior segmental 
disc edema consistent with ischemic optic neuropathy.

Figure 13.4  Optic nerve, left eye, demonstrating the “disc-at-
risk” consistent with a diagnosis of nonarteritic ischemic optic 
neuropathy in the fellow eye.
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Figure 13.5  OCT of the RNFL, demonstrating the segmental nerve fiber layer swelling.
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of PDE-5 inhibitors or to other factors. Physicians should also 
discuss with patients the increased risk of NAION in individu-
als who have already experienced NAION in one eye, including 
whether such individuals could be adversely affected by use of 
vasodilators, such as PDE-5 inhibitors.”

Thus it is unclear whether these medications are risk fac-
tors for NAION. Further studies designed to answer this ques-
tion are being initiated at the present time. Meanwhile, I ask all 
my patients with NAION if they are using erectile dysfunction 
medications and if they are, I advise them to stop. I explain to 
them that there is no definite proof of causation but if it were 
me, I would discontinue use. I do not recommend stopping 
these medications in patients I see for non-NAION diagnoses 
even if they have other risk factors for NAION.
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Con: Erectile dysfunction agents have 
never been proven to cause ischemic optic 
neuropathy

Timothy J McCulley and Michael K Yoon
In the case presented here, of a patient who specifically questioned 
whether the erectile dysfunction medication caused the NAION, 
my response would be that it is unlikely. The patient is a classic 
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or “textbook” case of spontaneous NAION. He is a 54-year-old 
man. He has crowded optic nerves. In addition, he has a past  
medical history significant for hyperlipidemia and hypertension. 
These are shared risk factors for both NAION and erectile dys-
function, and the occurrence of NAION in such an individual is 
very likely coincidental. However, I would inform the patient of 
the anecdotal evidence and leave the decision as to whether or 
not to continue the use of the medication for him to make.

Nonarteritic ischemic optic neuropathy (NAION) is the most 
common optic neuropathy in people older than 50 years of age. 
Although the specifics remain debated, it is generally believed 
to represent an ischemic event in the posterior ciliary arteries. 
Risk factors include conditions which predispose to athero-
sclerosis such as hypertension, diabetes, hypercholesterolemia, 
and smoking. Also, the vast majority of NAION events involve 
patients with a “crowded disc” or small cup-to-disc ratio. There 
is another subset of diseases which are more commonly encoun-
tered in patients with NAION due to shared risk factors, but 
that do not contribute to the development of NAION. Examples 
include cardiovascular and coronary artery disease. Lastly there 
is a collection of abnormalities that probably do contribute to the 
development of NAION, but only in a minority of patients.

There remain some diseases or other factors, such as medi-
cations, for which anecdotal associations have been described 
and for which a logical explanation for causation might be imag-
ined; however, the nature of the relationship (if any) has yet to 
be definitively established. Chronic obstructive sleep apnea and 
conditions leading to hyper-coagulation fall into this category. 
Similarly, several accounts of NAION occurring in patients that 
use phosphodiesterase-5 (PDE-5) inhibitors to treat erectile dys-
function, such as Viagra (sildenafil), Cialis (tadalafil) or Levitra 
(vardenafil), have been reported. Yet no systematic evaluation 
has illuminated the exact nature of the relationship.

Although the possible association between erectile dysfunc-
tion drugs has been considered based on a few case reports, 
the relationship has not been well-supported by the data. The 
speculation in the medical community regarding the potential 
relationship between erectile dysfunction drugs and NAION is 
based primarily on isolated case reports. Amidst these published 
cases, most shared the common risk factors of a crowded nerve 
and conditions predisposing to atherosclerosis. Moreover, the 
reports of NAION temporally associated with the use of PDE-5 
inhibitors like tadalafil have been rare. As of May 2005, the 
FDA had received 38 case reports involving Viagra (sildenafil) 
and only four reports of NAION with Cialis (tadalafil). This is 
in the context of millions of prescriptions of the erectile dys-
function medications. Case reports are only anecdotal and are 
not accepted as sufficient to establish a causal relationship. In 
this setting, the validity of these case reports is particularly 
problematic. Men who use PDE-5 inhibitors for erectile dys-
function are not a random sample. Many of the risk factors for 
erectile dysfunction are also risk factors for NAION and one 
would expect that some men being treated for erectile dysfunc-
tion would coincidentally experience NAION.

There have been three “re-challenge” cases reported. In 
2005, Bollinger and Lee described a patient with transient fol-
lowed by permanent visual field loss with successive sildena-
fil administration. In the same year, Pomeranz and Bhavsar 
described a patient with bilateral sequential AION following 
repeat use of sildenafil. Most recently, Pepin and Pitha-Rowe 
reported a patient with “stepwise decline in visual field” 
with continued sildenafil use. Although admittedly sugges-
tive, even these cases fail to confirm a causative relationship 
between sildenafil and NAION. Bilateral sequential, recur-
rent, and progressive (stepwise or continuous) NAION have 
all been described in patients not taking erectile dysfunction 
medications and even these cases are likely coincidental to 
their use.

There are no postmarketing randomized controlled trials (the 
gold standard in epidemiology) evaluating the use of PDE-5 
inhibitors and NAION. One retrospective case-control study 
looking at NAION and the use of these drugs has been pub-
lished. Dr. Gerald McGwin and researchers at the University 
of Alabama at Birmingham conducted a retrospective matched 
case-control study of NAION and use of erectile dysfunction 
drugs. That study found that overall males with NAION were 
no more likely to report a history of use of erectile dysfunction 
medication than a similarly aged control group. Using the elec-
tronic National Veterans Health Administration’s pharmacy 
and clinical databases, Margo and French looked at the occur-
rence of NAION in patients prescribed use of erectile dysfunc-
tion medications. They found that there was slight increase in 
incidence of NAION among men over 50 years of age who 
had been prescribed PDE-5 inhibitors compared to those who 
had not, relative risk 1.10 (95% 1.02–1.20). This could reflect 
a causal relationship but, as acknowledged by the authors, is 
likely explained simply by erectile dysfunction and NAION 
sharing the same vascular risk factors.

Thus, it is my opinion that the existing scientific data are 
insufficient to establish a causal relationship between PDE-5 
inhibitors and NAION. In managing patients with NAION,  
I think it is appropriate and reasonable to inform them of a pos-
sible relationship. I would suggest having and documenting this 
discussion with all patients with NAION and to inform your 
patients of a potential relationship but also for medicolegal rea-
sons. Conversely, I think it is inappropriate to overstate the threat 
of erectile dysfunction drugs, which may be your patients’ only 
effective remedy for their erectile dysfunction. On an individual 
basis, I leave it to my patients to weigh the benefit vs. the theo-
retical risk of erectile dysfunction drugs and let them make an 
informed decision of whether or not to continue their use.
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Summary
The erectile dysfunction agents are “big business” and estab-
lishing or refuting a causal relationship between these agents 
and nonarteritic anterior ischemic optic neuropathy (NAION) 
is a “high stakes” issue. There is no doubt that there have 
been well documented reports of visual loss associated with 
these agents. There is a biologically plausible mechanism 
(hypotension) for NAION, close temporal relationship in 
some cases between taking the drug and visual loss and even 
a few re-challenge cases. The strongest cases for causality 
are the bilateral simultaneous or rapidly sequential rechal-
lenge cases occurring close to dosing. The weakest cases 
are unilateral, non-rechallenged cases occurring far from the 
exposure dose. On the other hand there have been literally 
billions of doses prescribed, many of the cases have onset of 
visual loss that is not coherent with the known pharmacoki-
netics (i.e., peak onset, half life) for the drug and the number 
of cases remains low despite millions of prescriptions world-
wide. A proper case-control study with sufficient sample size 
and statistical power remains to be published but the phar-
maceutical companies are under pressure from the Food and 
Drug Administration (FDA) to provide evidence for a lack of 
association for the drugs. Stay tuned to this channel for the 
outcome but at this point the causal relationship for the erec-
tile dysfunction agents and NAION has not been proven.





14	 Does amiodarone produce an optic neuropathy?

An 84-year-old man presents with a past medical history of 
abdominal aortic aneurysm, diabetes type II, hypertension, and 
hypercholesterolemia. He underwent a coronary artery bypass 
5 months ago, and during the immediate postoperative period, 
he experienced atrial fibrillation for which he was started on 
amiodarone. His other medications are aspirin, atorvastatin, 
fosinopril, glipizide, and carvedilol twice daily, including one 
dose at bedtime. He described a progressive decrease in his 
vision OU over 3 months and additional worsening 3 weeks 
ago in his left eye. He denies any symptom suggestive of tempo-
ral arteritis and his erythrocyte sedimentation rate is normal. 
On examination, his visual acuity is 20/20 OD and 20/30 OS. 
There is a 0.9 log unit RAPD OS. Dilated fundus exam revealed 
marked asteroid hyalosis OD and optic disc edema OU, shown 
in Figures 14.1 and 14.2, Goldman perimetry shows visual field 
loss OU, and illustrated in Figures 14.3 and 14.4.

Pro: Amiodarone does cause an optic 
neuropathy

Eric Eggenberger
Several agents, including medications, have been associated 
with optic neuropathy. When evaluating the relationship 

between exposure and an effect, it is important to bear in mind 
the difference between association and causation. The assign-
ment of a causal association is often based on fulfillment of 
modified Koch’s postulates (Table).

Although several variations of optic neuropathy (unilateral or 
bilateral, anterior or retrobulbar) have been associated with amio-
darone use, the bilateral simultaneous anterior optic neuropathy 
variant contains the most convincing causal relationship in accord 
with Koch’s postulates; this is the group 1 (“probable amiodarone 
optic neuropathy”) simultaneous bilateral disc edema subcohort 
described by Purvin et al.(2) The unilateral anterior optic neu-
ropathy cases with small cup-to-disc ratio on the fellow eye most 
logically represent ischemic pathophysiology in a population with 

Figure 14.1  Optic nerve photograph, right eye, showing early 
optic disc edema with peripapillary hemorrhages.

Figure 14.2  Optic nerve photograph, left eye, also showing 
early optic disc edema and numerous hemorrhages surround-
ing the optic nerve.

Table  Koch’s Postulates for Causal Association.

1. Time order
2. Biologic plausibility
3. Dose effect
4. Rechallenge
5. Reproducibility
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prevalent vascular risk factors; re-classification of such cases into 
the amiodarone causal category would require more definitive 
means to ascribe pathophysiology than are currently available.

The time order constraint is the easiest to satisfy; most con-
vincing cases of amiodarone related optic neuropathy have 
occurred weeks to months following initiation of the medica-
tion. The half-life of amiodarone is nearly 2 months, so expo-
sure remains long after dosing is ceased. Biologic plausibility 
of amiodarone optic neuropathy is provided by histopatho-
logic evaluation of the optic nerve in an amiodarone-treated 
patient without visual symptoms; multiple lamellar inclusion 
bodies within large axons without axonal loss were observed. 
Amiodarone-treated mice have shown similar inclusions in 
glial cells. It is possible that intraneuronal amiodarone accu-
mulation leads directly to axonal swelling, or that glial cell 
deposition produces swelling of these cells leading to axonal 
transport obstruction. The dose effect requisite is addressed 
in the few cases of amiodarone-related optic neuropathy in 
which dose reduction has been followed by stabilization of the 

process. Re-challenge has not been reported with amiodarone, 
likely because of the risk of further visual loss. Reproducibility 
has been effectively satisfied by the number of cases reported.

Although some cases of anterior ischemic optic neuropathy 
will be expected to occur in the target population requiring agents 
such as amiodarone, we agree with Purvin et al.(2) and others 
that bilateral and simultaneous cases with prolonged disc edema 
are sufficiently distinct to warrant classification as amiodarone-
related. Macaluso and colleagues reviewed data from 73 patients 
with reported amiodarone-related optic neuropathy, and high-
lighted distinguishing features of the condition. These authors 
highlighted the insidious onset, slow progression, bilateral visual 
loss, and prolonged disk edema that stabilized within several 
months of discontinuing the medication; in contrast, nonarter-
itic anterior ischemic optic neuropathy typically presents with 
acute, unilateral visual loss that is usually complete at onset, and 
resolution of disk edema over several weeks. 

Sreih et al.(1) observed 3 cases of amiodarone-associated ante-
rior optic neuropathy within a single electrophysiology practice, 

Figure 14.3  Goldmann visual field, left eye, showing mostly superior field loss, with relative central and inferior loss.
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and recommended routine ophthalmology monitoring during 
such therapy; we are unsure that routine monitoring has the req-
uisite evidence base to justify its usefulness, sensitivity, and cost.

Thus, it is my opinion that unilateral cases of anterior optic 
neuropathy in patients with typical risk factors for ischemic 
events likely represents chance association, while bilateral 
simultaneous anterior optic neuropathy with prolonged disc 
edema likely represents a distinct medication-related toxic optic 
neuropathy. In such cases, the risk of discontinuing the medica-
tion must be weighed against the risk of continued medication 
use, bearing in mind that many of these patients require such 
medications for life-threatening cardiac conditions.
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Con: Amiodarone does not cause an optic 
neuropathy

Timothy J McCulley and Shelley Day
Several studies have attempted to differentiate the character-
istics of supposed amiodarone-related optic neuropathy versus 
NAION. Amiodarone-related optic neuropathy is felt to be more 
likely to cause insidious onset of visual loss, to involve both eyes  

Figure 14.4  Goldmann visual field, right eye, showing a small amount of inferior visual field loss, not yet approaching fixation.
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simultaneously, and to cause protracted disc edema over months. 
Hayreh suggested, “most importantly, the clinical features of the optic 
neuropathy in patients taking amiodarone are typical of NAION 
rather than a toxic optic neuropathy,” and most likely represent a 
variation along the spectrum of NAION rather than an entirely 
separate entity. In fact many argue that “amiodarone-related optic 
neuropathy” is not a distinct entity at all, but rather a coincidental 
occurrence of spontaneous NAION in at risk patients who are the 
same individual in whom amiodarone is likely to be prescribed.

Since the first reports of presumed “amiodarone-related 
optic neuropathy” in 1987, numerous additional cases have been 
published but no subsequent study has established a causal link 
between amiodarone use and optic neuropathy. The majority of 
patients who take amiodarone as antiarrhythmic therapy have the 
same vascular risk factors as patients who develop nonarteritic 
ischemic optic neuropathy (NAION) and it would be expected 
that AION would be encountered in this same group of patients. 
The concern of an association between AION and amiodarone has 
been fueled by the medico-legal fears. Despite the absence of an 
established causal effect of amiodarone in optic neuropathy, Wyeth 
Ayerst, the manufacturer of amiodarone, was fined in excess of $20 
million for failure to include blindness as a potential adverse effect 
of this medication. This is just one of many examples where the 
threat of legal consequence is the basis for medical decisions, often 
at the unfortunate expense of patient care. The following outlines 
the evidence or rather the lack of support for a causal relationship 
between amiodarone and an optic neuropathy.

Fraunfelder and Shults recently described 7 criteria, which must 
be met to establish a causal relationship between a medication and 
a medical condition: 1) temporal association, 2) dose-response 
relationship, 3) positive de-challenge evidence, 4) positive re- 
challenge evidence, 5) a plausible causal mechanism for the agent, 
6) a “class effect,” and 7) lack of a plausible alternative explanation. 
As outlined below, none of these criteria have been satisfactorily 
fulfilled for amiodarone-associated optic neuropathy.

1)	 Is the rate of optic neuropathy higher in patients who 
take amiodarone?

An increased incidence has yet to be adequately demon-
strated. In their initial 1987 publication, Feiner et al.(1) reported 
the rate of optic neuropathy in 447 Mayo Clinic patients taking 
amiodarone at 1.8%. This is comparatively higher than the pre-
viously published epidemiologic study which reported a 0.3% 
annual incidence of NAION in the general population over the 
age of 50. Although suggestive, these patient populations are 
not comparable. In a recent editorial Younge stated that “the 
higher incidence of AION in amiodarone users than in an age-
matched group of nonusers…could have been due to chance 
alone, because most of the amiodarone users were likely to 
have had substantially more vascular disease.” To date, no case-
control study has been undertaken to examine the incidence 
of NAION in patients with multiple cardiovascular risk factors 
who do not take amiodarone compared with those who do.

2)	 Is there a temporal association between use of amio-
darone and development of optic neuropathy?

Uniformity in the timing between initiation of amiodar-
one therapy and AION onset has not been seen. Feiner et al.(1) 
described a very broad range of time from initiation of amiodar-
one therapy to development of optic neuropathy, from 1 to 72 
months with a mean of 10.6 months. Another series of 22 patients 
reported an interval between initiation of amiodarone to onset 
of visual symptoms of anywhere from 1 to 22 months (mean, 
6 months). The wide range in the time to development of optic 
neuropathy is all the more surprising given that amiodarone is 
often given in a higher loading dose (such as 1,600 mg/day for 1–3 
weeks for ventricular arrhythmias) at the initiation of therapy.

3) Does optic disk swelling, visual acuity, or visual field 
defects improve after cessation of the drug?

One of the difficulties in assessing the benefit of discontinu-
ing amiodarone is that spontaneous NAION can also improve 
without therapy. Given that we would expect both NAION and 
supposed amiodarone-induced optic neuropathy to improve 
spontaneously, one measure of the effect of amiodarone is 
whether these patients take longer to improve if the drug is con-
tinued. In the first report of amiodarone associated optic neu-
ropathy, 1 of 13 patients actually experienced worsening of visual 
acuity after cessation of amiodarone. Gittinger and Asdourian 
described the disc swelling in 3 eyes of 2 patients on amiodar-
one, one patient had complete resolution of disc swelling at 1 
month despite continuing amiodarone and the other patient had 
improvement in both discs at a continued but reduced dose of 
amiodarone Purvin et al.(2) described 22 patients and 3 patients 
who continued amiodarone therapy despite development of 
optic neuropathy actually had a faster average time to resolution 
of disc edema compared to those patients whose amiodarone was 
discontinued (6 weeks to 3 months vs. 6 weeks to > 6 months).

4) Does the optic neuropathy reoccur with re-challenge?

To our knowledge to date, no patient has been reported in 
the medical literature with an optic neuropathy that recurred 
with the reinstitution of amiodarone therapy.

5) Is there a dose response?

For supraventricular and ventricular arrhythmias, amiodar-
one is given in doses ranging from 200 mg/day for maintenance 
therapy to 1,600 mg/day during the loading period.(7) No corre-
lation between dosage of amiodarone and severity of visual acuity 
loss, visual field loss, or disk swelling has been made. Admittedly, 
even if present this would be difficult to establish given the small 
numbers of patients reported in available case series.

6)	 Is there a plausible explanation for amiodarone-induced 
optic neuropathy?
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It is well established that amiodarone has ocular side effects, 
most commonly an amiodarone-induced keratopathy which 
occurs in >90% of patients. The only histopathologic study of the 
optic nerve of a patient on a 600 mg/day dose of amiodarone who 
happened to require enucleation for a choroidal melanoma showed 
selective accumulation of intracytoplasmic lamellar inclusions in 
the large axons. The authors inferred that a likely mechanism 
of optic nerve damage in amiodarone-related optic neuropathy 
might be a primary lipidosis which may mechanically or bio-
chemically decrease axoplasmic flow. However, this study was of 
an asymptomatic patient on amiodarone, not a patient with an 
optic neuropathy, and these optic nerve histopathologic findings 
have not been confirmed in any other studies.

7) Is there a “class effect”?

Amiodarone is a Class III antiarrhythmic that works pri-
marily by blockage of potassium channels, thereby prolonging 
repolarization, action potential duration, and the refractory 
period. Other drugs in this class include sotalol, ibutilide, dofe-
tilide, and azimilide. To date, there have been no published case 
reports of optic neuropathy associated with any of the other 
class III antiarrhythmic.

Taken together, a causal relationship between amiodarone 
and optic neuropathy is far from established. Most cases of 
amiodarone-associated optic neuropathy occur in patients with 
multiple cardiovascular risk factors and with much higher risk 
for spontaneous NAION. There is no clear scientific mechanism 
or plausible explanation for amiodarone-associated optic neu-
ropathy beyond one histopathologic study showing intracyto-
plasmic lamellar axonal inclusions. A dose response effect has 
not been verified, the temporal association of amiodarone use 
and optic neuropathy varies widely, and the optic disk swelling 
often resolves despite continued amiodarone use, in cases at an 
equivalent or faster rate than those patients in whom amiodar-
one is discontinued. No other Class III antiarrhythmic medica-
tions have been associated with a similar optic neuropathy. As 
Fraunfelder and Shults stated, “the evidence supporting the 
benefit of amiodarone is far more solid than the evidence of its  
causing NAION.”

Since amiodarone is used in the treatment of life-threatening 
ventricular and supraventricular arrhythmias, discontinuation 
of amiodarone should not be undertaken lightly. With regards 
to amiodarone, until a causal relationship is confirmed, physi-
cians have a responsibility to their patient not to base decisions 
on medicolegal concerns alone. A reasonable compromise is to 
inform patients of a possible relationship and consideration for 
any alternative medications if available. In the patient in ques-
tion, alternate medications for the management of atrial fibril-
lation are available and it would not be unreasonable to in this 
case to consider switching to an alternate medication. However, 
when amiodarone plays a pivotal role without a close second, 
the risk of discontinuation might very well exceed the risk of 
associated visual loss. 
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Summary
Amiodarone optic neuropathy (as with the erectile dys-
function agents and NAION) remains a controversial topic. 
Unfortunately, the same risk factors for NAION are the very 
reason that a patient is taking amiodarone in the first place. The 
strongest cases are those that do not look like typical NAION 
(e.g., prolonged optic disc edema, bilateral and simultaneous 
onset, and recovery after dechallenge). For medical and medi-
colegal reasons it might be prudent for the consulting ophthal-
mologist who diagnoses NAION in a patient on amiodarone to 
inform the patient and contact the prescribing physician so that 
an appropriate risk to benefit decision can be made for continu-
ing or discontinuing the drug. There is no doubt that amiodar-
one has saved many lives in patients with cardiac indications 
for treatment. Other patients who might be able to switch to 
an alternative agent especially those with strong clinical suspi-
cion for amiodarone optic neuropathy (i.e., bilateral simultane-
ous NAION) should be given the option of discontinuing the 
medication. These patients should be seen in follow up to insure 
resolution of the disc edema and evaluated for alternative eti-
ologies as well. We recommend photographic documentation of 
the discs and serial visual field examinations to insure stability 
and document the course of the optic neuropathy.
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15	 Should I start my patient with myasthenia gravis on steroids  
to reduce the chance of generalized myasthenia gravis?

A 47-year-old male presents to the local ophthalmology office 
complaining of diplopia. It is worse in the evening, and gets 
worse with reading. The left eyelid is droopy later in the day 
as well. On examination the visual acuity is 20/20 in each eye. 
External photograph and motility are shown below (Figures 
15.1 and 15.2). He has significant ptosis of the left upper lid, and 
mild ptosis on the right. He has a Cogan’s lid twitch sign. He is 
given a Fresnel prism which alleviates the diplopia. Prostigmine 
testing was positive. Serum antiacetylcholine receptor antibod-
ies come back and are all strongly positive (blocking, binding, 
modifying) suggesting a diagnosis of myasthenia gravis. When 
he is called back to discuss the results of the testing, he asks if 
any other parts of the body can be affected by this disease in 
the same way as his eye movements and eyelids and if anything 
can be done to prevent generalized disease

Pro: Steroids may prevent generalized 
myasthenia gravis in patients presenting 
with an isolated ocular form of the disease

Nicholas Volpe
The ophthalmologist and neuroophthalmologist are frequently 
on the front lines of the diagnosis of myasthenia gravis. A sig-
nificant percentage of patients with myasthenia gravis will 
present with isolated ocular symptoms and these patients will 
present to the neuroophthalmologist with complaints of either 
ptosis and/or double vision. Between 30 and 50% of patients 
with ocular myasthenia gravis (OMG) will go on to develop gen-
eralized disease, most with 2 years of onset of ocular symptoms. 
Like the patient presented, the diagnosis of ocular myasthenia 
is easily made on the clinical exam based on the presence of 
variable, fatigueable ptosis, with Cogan’s eyelid twitch and/
or orbicularis weakness and is further supported by variable 
pattern of eye movement abnormalities, which changes and/or 
fatigues during the course of the exam.

Once a diagnosis has been confirmed by ancillary testing such 
as ice testing, Tensilon/Prostigmin testing, acetylcholine recep-
tor antibodies or EMG, then the neuroophthalmologist and/or 
neurologist must consider the options for treating the patient. 
These patients should be investigated for thymoma with a CT 
scan or MRI scan of the chest. There is evidence to suggest that 
treatment of thymoma could eliminate the patient’s disease and/
or reduce their risk of developing generalized myasthenia.

The mainstay of treatment for myasthenia, both ocular and 
generalized, includes the use of drugs like pyridostigmine, which 
works by increasing the available neurotransmitter in the syn-
apse and reducing the fatigue of the muscle by providing more 

available neurotransmitter. This has been shown to have variable 
benefits in patients with ocular myasthenia. The second line of 
treatment involves eliminating and/or reducing the production 
of the antibodies that are responsible for causing the disease. 
This reduction in antibody production is accomplished through 
the use of immunosuppressive agents with the first line of such 
treatment, the use of oral corticosteroids. Oral corticosteroids 
are effective in the management of ocular myasthenia improv-
ing both ptosis and motility deficits. Once the commitment has 
been made to treat the patient’s symptoms, then the use of oral 
steroids can also be considered to be beneficial, in reducing the 
patient’s risk of developing generalized myasthenia. The studies 
that support this as reported by Kupersmith et al.(1, 2), Monsula 
et al.(3) and Sommer et al.(4), are small, noncontrolled series, 
with significant potential for selection bias. They suggest in a 
fairly compelling fashion that there is significant reduction (as 
low as 10–15% conversion to generalized MG rate) compared 
to a 50% risk of developing generalized myasthenia in patients 
not treated with steroids for isolated ocular myasthenia. If the 
clinician is successful in reducing this risk, then quality of life 
and long-term prognosis is greatly improved. The mechanism 
by which low dose oral steroids reduce the risk of generaliza-
tion is unclear, but would include the possibilities of altering the 
immune production of the antibody and/or just reducing antibody 
production to the point where generalized symptoms are less 
likely to develop. This potential efficacy needs to be carefully 
weighed against the long term risk of corticosteroid treatment.

Thus, because oral steroids clearly help a significant percent-
age of patients with ocular myasthenia manage their symptoms 
they should be offered to patients with isolated ocular myasthe-
nia and there is now some evidence to suggest that this treatment 
may reduce their risk of developing generalized myasthenia. It 
would seem that a prospective clinical trial to address this ques-
tion is warranted. It would be more controversial, should the 

Figure 15.1  Photo showing severe ptosis on the left, and moder-
ate ptosis on the right.
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patient not be seeking treatment for their ocular myasthenia. 
That is if the patient had only mild ptosis, that was not bothering 
them and/or double vision that only occurred at the very end of 
the day, deciding to treat this patient with steroids just to reduce 
the risk of generalization would be difficult. This decision would 
have to be left to the clinician and patient to make based on the 
relative risks and benefits of the steroid treatment.
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Con: Steroid should not be given to prevent 
onset of generalized myasthenia gravis

Michael S Lee
Approximately 50% of patients with ocular myasthenia gravis 
(OMG) will develop generalized myasthenia gravis (GMG) 
within 2 years of symptom onset and the majority of patients that 
progress to GMG do so within the first year. The other half of 
OMG patients will either remain ocular only or enjoy spontane-
ous remission. A few retrospective studies have suggested that 
oral corticosteroids may reduce the risk of disease generalization 
compared to natural history. The Quality Standards Subcommittee 
of the American Academy of Neurology systematically stud-
ied the literature on the medical treatment of OMG. They found 
five studies that investigated the use of corticosteroids. Two were 
deemed inadequate in terms of confounding factors and followup. 
The other three included a total of 118 patients with OMG. These 
studies did not specifically identify duration of symptoms before 
starting corticosteroids. They may have included patients with 
OMG that began steroid treatment 1–2 years after symptom onset, 
which may skew the data. Conceivably, these patients would not 
have developed GMG with or without the use of corticosteroids. 
It is also unclear which, if any, risk factors predict conversion to 
GMG. Perhaps a factor that predicts conversion led physicians to 
avoid corticosteroids. These studies have to be viewed with cau-
tion since they did not include large numbers of OMG patients or 
randomization. The possibility that early treatment with corticos-
teroids may reduce the risk of progression from OMG to GMG is 
interesting but not entirely logical. The existing literature does not 
clearly support its widespread use.

As with any disease, the benefit of therapy must outweigh 
the potential risks. Ideally this involves the least harmful inter-
vention that also alleviates symptoms. If corticosteroids defini-
tively reduced the risk of GMG among patients with OMG then 

we have a strong argument for its use in OMG. Side effects from 
short-term exposure of corticosteroids are typically transient 
and acceptable, but they can affect nearly every system. The 
more common side effects consist of acne, proximal myopathy, 
hypertension, hyperphagia, weight gain, peptic ulcer disease, 
and hyperglycemia. Psychologic effects include insomnia, poor 
concentration, depression, anxiety, irritability, and psychosis. 
The studies of corticosteroids in OMG patients have all utilized 
long-term treatment. Corticosteroid treatment for months to 
years carries more serious potential complications such as dia-
betes, glaucoma, cataracts, osteoporosis, aseptic bone necrosis, 
obesity, and immunosuppression. There have been many calls 
for a prospective, randomized study to determine this issue. In 
the absence of definitive efficacy, the risk-benefit ratio of pro-
longed treatment does not support the use of corticosteroids for 
OMG to reduce the generalization of the disease.

Summary
Although there has been a lot of anecdotal and retrospec-
tive data suggesting that corticosteroids reduce the chance 
for generalized myasthenia gravis this remains unproven. In 
the absence of a prospective clinical trial with well defined 
endpoints and adequate statistical power and sample size the 
decision to give steroids in ocular myasthenia remains a prac-
tice option rather than an evidence-based recommendation. 
There are other reasons to consider corticosteroids in ocular 
myasthenia gravis however including the anecdotal superi-
ority of steroids to pyridostigmine in ocular versus general-
ized myasthenia. In addition, steroids have significant and 
potentially life threatening side effects and an appropriate 
risk to benefit assessment, coordination of care between the 
ophthalmologist, neurologist, and primary care, and a frank 
discussion with the patient should be considered before start-
ing steroids in myasthenia.
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16	 Does radiation therapy work for thyroid ophthalmopathy?

A 49-year-old woman with a history of hyperthyroidism was 
treated with radioactive iodine 3 months ago. She is now on 
hormone replacement and her thyroid function is stable. She 
noticed progressive periorbital swelling, conjunctival redness, 
and double vision since 1 month. There is no variability in the 
diplopia. She stated that her vision is unchanged. Her visual 
acuity is 20/20 OU and no relative afferent pupillary defect 
was seen. She has an esotropia of 35 prism diopters and a right 
hypotropia of 6 prism diopters in primary position. Her exter-
nal appearance and ocular motility photographs were taken 
postdilation and are shown in Figure 16.1. Discrete superfi-
cial punctated keratitis was seen OU. Fundus examination was 
within normal limits.

Pro: Low dose orbital radiation therapy  
is a useful alternative in the treatment  
of thyroid eye disease

Reid Longmuir
External beam low dose orbital radiotherapy has been used in 
thyroid eye disease for many years. Radiotherapy has nonspe-
cific antiinflammatory and presumed suppression effects on 
the offending lymphocytes infiltrating the orbit. At our institu-
tion, like most others we use low dose orbital treatment of 20 
gray (Gy) fractionated over 2-weeks (10 day sessions). Although 
cataract, radiation retinopathy, and radiation optic neuropathy 
may occur fortunately these are rare complications.

Figure 16.1  Motility photograph showing a large esotropia with bilateral abduction deficit, bilateral elevation deficit, and 
proptosis with marked periorbital edema.
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Wei et al. (1) systematically evaluated the efficacy of orbital 
radiotherapy in the treatment of thyroid eye disease based 
upon a review of the Cochrane Library, Medline, Embase, and 
the Chinese Biomedical Database. A total of 18 studies were 
included in the meta-analysis (8 cohort and 10 randomized 
studies). These authors concluded that orbital radiotherapy 
alone was significantly more effective than control and as effec-
tive as oral corticosteroids. The combination of both orbital 
radiotherapy and oral corticosteroids was “markedly more 
effective” than other treatment modalities.

Bradley et al. (2) also reviewed the medical literature 
databases to identify all published reports relating to orbital 
radiation treatment for thyroid eye disease. This “technology 
assessment” for the American Academy of Ophthalmology 
(AAO)included 1) cases with original data, 2) if a case series 
or uncontrolled trial included at least 100 subjects, and 3) ran-
domized clinical trials of any size. Abstracted data included 
study and patient characteristics, treatment response, and 
safety information. In this assessment there were 14 studies 
that included five observational studies and nine random-
ized controlled trials. The results showed three observational 
studies with overall favorable treatment outcomes from 40% 
to 97% of patients and three observational studies provided 
intermediate-term safety data. The risk of definite radiation 
retinopathy was  1–2% within 10 years after treatment and 
there was no increased risk of secondary malignancy or pre-
mature death. The nine randomized trials were qualitatively 
heterogeneous and unfortunately patients with thyroid optic 
neuropathy typically were excluded from these randomized 
trials and therefore no comment can be made for this indi-
cation. Three of the randomized trials were sham controlled 
and none of these showed that orbital radiation was more 
efficacious than sham irradiation for improving proptosis, lid 
fissure, or soft tissue changes. Two of three sham-controlled 
randomized trials demonstrated improved vertical range of 
motion. The systematic review concluded that “the effect 
of orbital radiation on Graves ophthalmopathy is limited 
by the lack of standardization and variable quality of pub-
lished reports” but that “extraocular motility impairment 
may improve with radiotherapy, although the evidence of a 
treatment effect is mixed in clinical trials.” The technology 
assessment also reported that “Future studies are needed to 
determine if a potentially beneficial motility effect results 
in improved patient function and quality of life. Level I evi-
dence indicates that proptosis, eyelid retraction, and soft tis-
sue changes do not improve with radiation treatment. The 
efficacy of orbital radiation for compressive optic neuropathy 
resulting from Graves ophthalmopathy has not been investi-
gated in clinical trials and merits further study.”

Given the studies performed and reviewed to date, it appears 
that low dose orbital radiation therapy is an option for compres-
sive optic neuropathy especially in patients who are not good 

surgical or steroid candidates. Although the evidence is mixed 
for ophthalmoplegia, many of our patients self report subjec-
tive improvement in comfort and have objective improvement 
in ophthalmoplegia.

Because the current evidence is conflicting on the efficacy of 
radiotherapy future studies will be necessary to help answer the 
question. The Combined Immunosuppression and Radiotherapy 
in Thyroid Eye Disease (CIRTED) trial was designed to investi-
gate the efficacy of radiotherapy and azathioprine in combination 
with a standard course of oral prednisolone in patients with active 
thyroid eye disease. Patients will be randomized to azathioprine 
or oral placebo and radiotherapy or sham-radiotherapy in this 
multicenter controlled clinical trial with the primary outcome 
measure being improvement in disease severity as assessed by a 
composite binary measure at 12 months. Secondary end-points 
include quality of life scores and health economic measures.
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Con: Radiation therapy is not helpful in  
the treatment of thyroid eye disease

Karl Golnik
Thyroid eye disease (TED) is an autoimmune inflammatory 
disorder whose underlying cause remains unknown. The 
clinical signs, however, are characteristic and may include 
conjunctival injection, chemosis, eyelid retraction, eyelid lag, 
proptosis, restrictive extraocular myopathy, and optic neurop-
athy. Fortunately most patients (95%) have mild or moderate 
TED and do not progress to the severe form which includes 
optic neuropathy and/or severe proptosis with corneal dec-
ompensation. The disease activity in the two eyes may be 
remarkably asymmetric. Although typically associated with 
hyperthyroidism, thyroid eye disease may accompany hypo-
thyroidism or rarely Hashimoto thyroiditis; in about 10% of 
patients characteristic eye findings occur without objective 
evidence of thyroid dysfunction (“euthyroid Graves disease”). 
The course of the eye disease does not necessarily parallel 
the activity of the thyroid gland or the treatment of thyroid 
abnormalities.

Recent data suggests that tight thyroid control may be of 
benefit to orbital disease. However, in some studies, treatment 
with radioactive iodine (RAI) has been associated with an 
exacerbation of orbital disease, and some authorities suggest 
that concurrent corticosteroid therapy may reduce the inci-
dence of this effect. Other authorities disagree and recommend 

proceeding with RAI. Smoking cigarettes has been identified as 
a risk factor for the progression of TED. Thus, patients should 
be encouraged to quit smoking. Choice of therapy depends on 
the signs and symptoms present. Many patients require only 
supportive care for ocular symptoms, such as topical ocular 
lubricant ointment at night and artificial tears during the day. 
If there is significant chemosis and pain, corticosteroid ther-
apy may be effective (1.0–1.5 mg/kg prednisone), but the side 
effects of chronic corticosteroid therapy (>2 months) typically 
outweigh the benefit. Taping the eyelids shut at night may also 
be effective in patients with lagophthalmos. For acute cases 
with severe corneal exposure tarsorrhaphy may be necessary. 
Recession of the upper and lower eyelid retractors may be done 
for chronic lid retraction. Eyelid surgery should be deferred 
if orbital surgery or eye muscle surgery is contemplated. The 
diplopia associated with TED is related to progressive muscular 
fibrosis. Although short-term corticosteroid therapy may help 
control active inflammation, no specific treatment can reverse 
fibrosis. In acute cases, double vision associated with restrictive 
strabismus can be eliminated by occlusion. After the deviation 
becomes stable, eye muscle surgery may achieve realignment. 
Optical realignment may be possible with spectacle prisms 
ground into the lenses or Fresnel press-on prisms. The presence 
of optic nerve dysfunction requires prompt therapeutic inter-
vention. In most cases, a trial of moderately high doses of oral 
corticosteroids may result in substantial improvement in optic 
nerve function but this typically recurs when the steroids are 
stopped. The definitive treatment is to surgically decompress 
the optic nerve in the orbital apex. Although any of the four 
orbital walls may be decompressed, removal of the posterior 
medial wall is usually most effective. This surgical maneuver 
may be accomplished endoscopically, as an external ethmoidec-
tomy (through the caruncle), or through the maxillary sinus 
(Caldwell-Luc). When proptosis is the major feature, removal 
of the orbital floor (by way of an eyelid or conjunctival incision 
or through the maxillary sinus) and possibly the lateral wall 
may help decrease the globe prominence. Patients need to be 
aware that decompression surgery may adversely affect ocular 
motility and eyelid position. Thus, eyelid and extraocular mus-
cle surgery should be deferred if orbital decompressive surgery 
is contemplated.

Debate exists as to the efficacy of radiotherapy in TED. 
Theoretically, orbital radiation therapy may be efficacious 
because the activated T-cells and fibroblasts in TED are radio-
sensitive, and therapy can be delivered locally without the sys-
temic side effects associated with corticosteroids. (AAO paper) 
Orbital radiotherapy for TED usually is administered as a 
20-Gy cumulative dose delivered in 10 divided fractions over 
2-weeks.

Only three trials have looked solely at radiation versus no 
treatment. All three compared radiation to sham radiation. 
Mourits and associates reported 59 patients with moderately 
severe TED, 30 of whom were randomized to bilateral orbital 
radiation and 29 of whom received bilateral sham orbital 
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radiation. Eighty-two percent of patients treated with orbital 
radiation had improved motility compared with 27% of 
sham-irradiated subjects (P = .004). No differences were seen 
between treatment groups for change in lid fissure, soft tissue 
swelling, proptosis, or subjective eye score, at 24 weeks of fol-
low-up. Although randomization produced groups that were 
similar in most ways, there was a difference in pretreatment 
motility; 12 of 30 orbital-radiation subjects had diplopia in all 
positions of gaze, compared with only 4 of 30 sham-radiated 
subjects. Gorman and associates randomized 42 subjects with 
bilateral mild-to-moderate TED to receive orbital radiation to 
one orbit and sham radiation to the other. Forty-five percent 
of study subjects had received systemic corticosteroids before 
orbital radiation. No clinically or statistically significant dif-
ference between the treated and untreated orbit was observed 
in volume of extraocular muscle and fat, proptosis, range 
of extraocular muscle motion, area of diplopia fields, and 
lid fissure width at 6 months. At 12 months, muscle volume 
and proptosis improved slightly more in the orbit that was 
treated first. No significant improvement was reported in a 
follow-up study of these same patients 3 years later. Prummel 
and associates reported 88 patients with mild TED who 
were randomized to bilateral orbital radiation (44 subjects) 
compared with bilateral sham irradiation (44 subjects).(1) 
Patients treated with irradiation gained 6.0° of globe depres-
sion (95% confidence interval, 2.0–10.1) and had improved 
ocular range of motion (mean difference, 370 mm2; 95% con-
fidence interval, 1–739). There was no statistically significant 
difference between treatment groups for change in eye eleva-
tion, adduction, or abduction. Lid aperture, proptosis, and 
clinical activity score were not significantly different between 
groups. Despite the mild clinical improvements, the results of 
a quality of life questionnaire did not indicate any differences 
between the two groups.

A panel appointed by the American Academy of ophthal-
mology reported results of an extensive literature review (2) 
including only observational studies with at least 100 patients 
(five studies) and randomized controlled clinical trials (nine 
studies). They concluded that lid retraction, proptosis, and 
soft tissue changes do not respond to radiation and there  
is mixed results with extraocular motility. Patients with 
compressive optic neuropathy were generally excluded from 
trials and thus further studies in this group of patients are 
necessary. Interpretation of many reports is complicated by 
concomitant use of corticosteroids, no mention of whether 
corticosteroids were used, concomitant use of intravenous 
immunoglobulin, no data on severity of disease at onset of 
treatment, and no data on length of follow-up. Furthermore, 
two of the nine trials compared results of different protocols 
of radiation delivery as opposed to whether radiation was 
better than observation. Finally, one must consider potential 
complications of radiation. Tumors in the site of radiation are 
extremely rarely reported but radiation retinopathy has been 
reported in 1–2% of patients.

It would appear that radiation may help some measured 
parameters in patients with mild to moderate TED but over-
all it does not significantly improve their condition. Thus, 
I would not recommend orbital radiation for treatment in 
patients with mild or moderate TED. However, patients with 
severe TED with optic neuropathy and/or extremely active 
periorbital/orbital edema with massive proptosis and corneal 
exposure have not been systematically studied. I believe orbital 
radiation may benefit this group but usually reserve radiation 
for patients who either refuse or are considered a poor risk for 
surgical orbital decompression.

references
1.	 Prummel MF, Terwee CB, Gerding MN et al. A randomized 

controlled trial of orbital radiotherapy versus sham irradia-
tion in patients with mild Graves’ ophthalmopathy. J Clin 
Endocrinol Metab 2004; 89: 15–20.

2.	 Bradley EA, Gower EW, Bradley DJ et al. Orbital irradiation 
for Graves ophthalmopathy: a report from the American 
Academy of Ophthalmology. Ophthalmology 2008; 115: 
398–409.

Bibliography
Bartalena L, Marcocci C, Bogazzi F et al. Relation between 

therapy for hyperthyroidism and the course of Graves’ 
ophthalmopathy. N Engl J Med 1998; 338: 73–8.

Sisson JC, Schipper MJ, Nelson CC, Freitas JE, Frueh BR. Radio-
iodine therapy and Graves’ ophthalmopathy. J Nucl Med 
2008; 49(6): 923–30.

Prummel MF, Wiersinga WM. Smoking and risk of Graves’ dis-
ease. JAMA 1993; 269: 479–82.

Mourits MP, van Kempen-Harteveld ML, Garcia MB et al. 
Radiotherapy for Graves’ orbitopathy: randomised pla-
cebo controlled study. Lancet 2000; 355: 1505–9.

Gorman CA, Garrity JA, Fatourechi V et al. A prospective, 
randomized, double-blind, placebo-controlled study of 
orbital radiotherapy for Graves’ ophthalmopathy. Oph-
thalmology 2001; 108: 1523–34.

Gorman CA, Garrity JA, Fatourechi V et al. The aftermath of 
orbital radiotherapy for Graves’ ophthalmopathy. Oph-
thalmology 2002; 109: 2100–7.

Bartalena L, Marcocci C, Tanda ML et al. Cigarette smoking 
and treatment outcomes in Graves ophthalmopathy. Ann 
Intern Med 1998; 129: 632–5.

Marcocci C, Bartalena L, Rocchi R et al. Long-term safety of 
orbital radiotherapy for Graves’ ophthalmopathy. J Clin 
Endocrinol Metab 2003; 88: 3561–6.

Wakelkamp IM, Tan H, Saeed P et al. Orbital irradiation for 
Graves’ ophthalmopathy: is it safe? A long-term follow-up 
study. Ophthalmology 2004; 111: 1557–62.

Marquez SD, Lum BL, McDougall IR et al. Long-term results 
of irradiation for patients with progressive Graves’ oph-
thalmopathy. Int J Radiat Oncol Biol Phys 2001; 51: 
766–74.





controversies in neuro-ophthalmology

Schaefer U, Hesselmann S, Micke O et al. A long-term follow-up 
study after retro-orbital irradiation for Graves’ ophthalmo-
pathy. Int J Radiat Oncol Biol Phys 2002; 52: 192–7.

Bartalena L, Marcocci C, Chiovato L et al. Orbital cobalt 
irradiation combined with systemic corticosteroids for 
Graves’ ophthalmopathy: comparison with systemic cor
ticosteroids alone. J Clin Endocrinol Metab 1983; 56: 
1139–44.

Antonelli A, Saracino A, Alberti B et al. High-dose intravenous 
immunoglobulin treatment in Graves’ ophthalmopathy. 
Acta Endocrinol (Copenh) 1992; 126: 13–23.

Gerling J, Kommerell G, Henne K et al. Retrobulbar irradiation 
for thyroid-associated orbitopathy: double-blind compar-
ison between 2.4 and 16 Gy. Int J Radiat Oncol Biol Phys 
2003; 55: 182–9.

Kahaly GJ, Rosler HP, Pitz S, Hommel G. Low- versus high-dose 
radiotherapy for Graves’ ophthalmopathy: a random-
ized, single blind trial. J Clin Endocrinol Metab 2000; 85: 
102–8.

Ng CM, Yuen HK, Choi KL et al. Combined orbital irradiation 
and systemic steroids compared with systemic steroids 
alone in the management of moderate-to-severe Graves’ 
ophthalmopathy: a preliminary study. Hong Kong Med J 
2005; 11: 322–30.

Prummel MF, Mourits MP, Blank L et al. Randomized double-
blind trial of prednisone versus radiotherapy in Graves’ 
ophthalmopathy. Lancet 1993; 342: 949–54.

Summary
There have been several prospective, masked clinical trials with 
sham controls for orbital radiotherapy in thyroid eye disease. 
Unfortunately the evidence is conflicting and remains con-
troversial and the quality of the reporting is variable. Part of 
the problem with the evidence base is that the inclusion and 
exclusion criteria for these studies bias the results. Patients 
with active inflammatory disease (e.g., red, hot, swollen eyes) 
or compressive optic neuropathy would theoretically be the 
patients who would most benefit from radiotherapy. These 
patients however were purposefully not studied in many of 
the published reports. Thus, the controversy remains in our 
opinion unresolved on the utility of radiation therapy in thy-
roid eye disease. The data would suggest that patients with 
chronic or mild disease or “quiet” eyes in the fibrosis phase 
of the disorder are unlikely to benefit from orbital radiation 
therapy. There probably is a subset of patients however who 
still might benefit from consideration for orbital radiother-
apy and an appropriate risk to benefit and informed consent 
discussion should take place for these patients.
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17	 Should I do topical pharmacologic testing in the  
Horner syndrome?

A 50-year-old male with no prior medical history, but with a 
history of heavy smoking, presents to the local ophthalmol-
ogy office on referral from his internist for large right pupil. 
The patient has not noticed it previously. He has no other 
complaints. Visual acuity is 20/20 in each eye, confrontation 
visual fields, motility, are normal. The pupils are shown below 
in Figures 17.1 and 17.2, with anisocoria greater in dark than 
in light. There appears to be a subtle, but uncertain, dilation 
lag on the left. There is no prior history of surgery or trauma 
to suggest this anisocoria is due to iris sphincter damage. The 
patient wants to know if this could be serious and how soon he 
can find out.

Pro: Pharmacologic testing is useful in the 
evaluation of possible Horner’s syndrome

Fiona Costello
Horner’s Syndrome (HS) refers to a disturbance of oculosym-
pathetic innervation, which is characterized by the classic triad 
of miosis, ptosis, and forehead anhydrosis.  The patient in this 
case demonstrates many of the cardinal features of HS including 
anisocoria, which is greatest in darkness. Not uncommonly, as in 
this case, the eye with the larger pupil is initially thought to be 
the abnormal one, when in fact the problem pertains to the pupil 
that fails to dilate properly.  Because patients are often examined 
in bright lighting conditions, this subtle clinical sign may be over-
looked, particularly if it occurs in isolation. Other clinical signs 
of HS include lower lid elevation or “upside down ptosis”, appar-
ent enophthalmos, increased accommodation, and ocular hypo-
tony. This condition can be congenital or acquired, and patients 
may manifest one or more of the aforementioned features. In 
congenital HS, ipsilateral heterochromia of the iris can be seen. 
The diagnosis of HS is important not to miss, because it can be 
the harbinger of potentially life threatening disorders including 
arterial dissection, neuroblastoma, and lung malignancies.

Understanding the anatomy of the sympathetic nervous 
system is germane to identifying the cause of HS. The pupil 
dilator muscle in controlled by sympathetic innervation, which 
proceeds from the ipsilateral hypothalamus, through the lateral 
tegmentum of the brainstem, and into the intermediolateral 
gray matter of the spinal cord at the ciliospinal center of Budge 
(C8–T2 segments). The sympathetic fibers then course to the 
superior cervical ganglion, the carotid plexus, and the ophthal-
mic branch of the trigeminal nerve, before finally reaching the 
pupil through the long ciliary nerves.(1) The sympathetic chain 
is vulnerable to injury along many points involving the first, 
second, and third-order neurons. The first order neuron, which 

begins in the posterolateral hypothalamus, may be damaged 
by central lesions such as primary brain tumors, demyelinat-
ing plaques, and strokes (lateral medullary infarct). The second 
order neuron is in the intermediolateral cell column of the low 
cervical and upper thoracic cord; and may be injured by lesions 
of the neck, including Pancoast tumor, and birth trauma caus-
ing a brachial plexus palsy. Damage to the third order neuron, 
which arises from the superior cervical ganglion, can result 
from internal carotid artery dissection, cavernous sinus fistula, 
and cluster headaches.

The diagnosis of HS can be confirmed by instilling dilute 
(4–10%) cocaine in each eye and comparing the extent of 
anisocoria 45 minutes later. Cocaine blocks the presynap-
tic uptake of norepinephrine at the neuromuscular junc-
tion in the pupil dilator muscle. A normal pupil will dilate 
fully whereas the affected pupil will fail to dilate completely.
(1) Kardon and colleagues (3) evaluated the effectiveness of 
cocaine testing in 119 patients with HS and 50 normal sub-
jects. The chances of having Horner’s syndrome increased 
with the amount of cocaine induced anisocoria, such that a 
postcocaine anisocoria value of 0.8 mm gave a mean odds 
ratio of approximately 1,050:1 that Horner’s syndrome was 
present (lower 95% confidence limit = 37:1). Cocaine testing 
is not infallible, however, as shown by Van der Wiel and col-
leagues (4), who studied 20 patients with suspected HS and 20 
controls. They noted that a difference in mydriatic response to 
cocaine of > 1.0 mm between the two eyes occurred only in 
patients with HS; whereas a mydriatic response < 1.0 mm cor-
related to only a 60% chance that the patient did not have HS. 

Figure 17.1  Pupils under light condition. The pupils are nearly 
equal.

Figure 17.2  Pupils under dark condition demonstrating that 
the left pupil does not dilate as well as the right pupil, resulting 
in about 1.5 mm of anisocoria in the dark.
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In their study, the investigators noted no relationship between 
the magnitude of the response to cocaine and the site of the 
lesion in the sympathetic system.(4) Apraclonidine (0.5–1%) 
has also been used to confirm the diagnosis of HS.(2, 5) This 
ocular hypotensive agent acts as an alpha-1 receptor agonist, 
with little or no effect on a normal pupil. Because patients 
with HS generally have denervation super-sensitivity of the 
affected pupil, instillation of apraclonidine solution will cause 
a reversal of anisocoria. However, this pharmacological test 
has also been associated with false-negative results, and is not 
100% sensitive to the diagnosis of HS.

Hydroxyamphetamine (1%) is used to differentiate pregan-
glionic from postganglionic causes of HS. This solution releases 
norepinephrine into the synaptic cleft from intact presynaptic 
postganglionic nerve terminals. Hydroxyamphetamine instilled 
into an eye with Horner syndrome with intact postganglionic fib-
ers (first- or second-order neuron lesions) dilates the pupil to an 
equal or greater extent than the normal pupil. An eye with HS due 
to damaged postganglionic fibers (third-order neuron lesions) 
does not dilate as well as the normal pupil after hydroxyampheta-
mine. No pharmacological agent will differentiate a first-order 
neuron from a second order neuron Horner’s syndrome.

While pharmacological testing does help localize the poten-
tial site of an oculosympathetic pathway lesion, current agents 
are not 100% sensitive. For this reason, patients with equivo-
cal results should undergo appropriate investigations, because 
of the potential risk to miss a dire diagnosis. Pharmacological 
testing however does have merit in the evaluation of HS for  
a number of reasons. First, physiological anisocoria can 
mimic Horner’s and occurs in approximately 20% of people. 
A negative cocaine or apraclonidine test may not obviate the 
need for neuroimaging or chest imaging for all patients, but 
may provide some reassurance for patients with intermittent 
or longstanding anisocoria. It would be a costly endeavor 
to image all patients who manifest any degree of anisoco-
ria greater in darkness, due to the remote chance that they 
might harbor a lesion of the sympathetic pathway. Secondly, 
neuroimaging is not 100% sensitive to the detection of 
all lesions in the sympathetic pathway, particularly if the 
imaging study is not directed at the appropriate anatomi-
cal region or if the wrong imaging protocol is employed. 
The sympathetic nervous system covers a fairly large area of 
“anatomical real-estate”, and to fully account for all possible 
first, second, and third order neuron lesions would require 
gadolinium enhanced head and neck magnetic resonance 
imaging (MRI); head and neck MR angiography (MRA) 
[or computed tomography angiography (CTA)]; and MRI 
or CT imaging of the thorax. To implement all protocols at 
all times for all patients with suspected HS would be quite 
time consuming, not to mention cost-ineffective. Digre and 
colleagues performed MR imaging in 33 patients with HS, 
including 13 preganglionic and 20 postganglionic cases as 
determined by pharmacological testing. Imaging abnormali-
ties were noted in half the patients with preganglionic HS; 

and three of 20 patients with postganglionic HS. Routine 
scanning of patients with postganglionic HS with cluster 
headaches was not helpful in this small series.

In the case example provided, one would worry about a 
lung lesion such as a Pancoast tumor in light of the patient’s 
age and smoking history. It would therefore be reasonable to 
take a more focused approach in the evaluation of this patient, 
in lieu of implementing an “everything but the kitchen sink” 
series of imaging studies. Cocaine or apraclonidine could be 
used to confirm the suspected diagnosis of HS, if there was 
any doubt about the diagnosis. However, if the clinical exami-
nation was unequivocal, hydroxyamphetamine could be used 
to distinguish whether the sympathetic lesion is likely pre or 
postganglionic. Evidence supporting a preganglionic lesion 
would prompt one to examine the supraclavicular region for 
palpable nodes; and proceed with a chest X–ray. In this case, 
a positive test result with the most simple and easily acquired 
imaging study could prevent unnecessary imaging studies of 
the entire sympathetic chain. In the event that the prelimi-
nary chest imaging is negative, one could then proceed with 
more detailed vascular and cranial imaging with MRI; and 
consider a more detailed chest imaging study with CT or MRI 
scanning.

A third reason to consider pharmacological testing as an 
adjunct to the evaluation of HS is that not all cases of HS are due 
to a structural lesion. Other causes for HS include brachial plexus 
palsy, dysautonomia syndromes, lumbar epidural anesthesia, and 
cluster headaches, to name a few. In these cases, imaging studies 
will not provide insights regarding cause; whereas pharmacolog-
ical testing may help define potential mechanisms, unrelated to 
structural entities, which may explain the HS.

Thus, pharmacological testing can complement the evalua-
tion of HS, by helping the clinician to decide where the culprit 
lesion is most likely to be found, and what imaging modality 
should be used to detect the cause of HS. The evaluation of HS 
requires understanding of the many potential mechanisms that 
can impact the oculosympathetic pathway; because, even in the 
modern imaging era, HS remains first and foremost a clinical 
diagnosis.
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Con: Pharmacologic testing is not necessary 
in the evaluation of possible Horner’s  
syndrome and one should proceed  
directly to neuroimaging

Nicholas 	Volpe
Horner’s syndrome is a high stakes diagnosis. The subset of 
patients that have Horner’s syndrome have potentially life 
threatening conditions including carotid dissection, neurob-
lastoma, lung tumors, and brainstem strokes. The clinician 
cannot afford to miss a diagnosis of Horner’s syndrome, nor 
orchestrate a misdirected work up. If there is any suspicion for 
possibility of Horner’s syndrome, that diagnosis should be pur-
sued regardless of the results of pharmacologic testing. There 
are several different scenarios in which Horner’s syndrome 
develops. Admittedly the vast majority of patients with isolated 
painless Horner’s syndrome, in the adult population that have 
no other relevant history or symptoms, are going to turn out 
to have simple vasculopathic palsies that require no work up. 
There is clearly a subset of patients that have significant disease 
as a cause for their Horner’s syndrome, including neuroblas-
toma in a child, carotid dissection, and lung tumor or brain-
stem stroke. The neuroophthalmologist plays a vital role in the 
recognition of this important clinical finding and steering the 
patient towards workup.

In the end, most Horner’s syndromes are recognized by a 
classic clinical examination, which included ptosis and mio-
sis. In the case presented there is anisocoria worse in the dark 
making the diagnosis of a Horner’s syndrome more likely. 
While there is minimal apparent ptosis seen in the photo-
graphs, the patient maybe elevating the lid with his brow. 
Miosis generally takes on typical features that include wors-
ening in the dark and/or dilation lag and the ptosis is often 
associated with lower eyelid ptosis which affectively raises 
the lower eyelid, narrows the palpebral fissure and gives the 
appearance of enophthalmos. This makes the clinical recog-
nition of Horner’s syndrome rarely difficult and most situa-
tions pharmacologic testing only turns out to be superfluous 

and may very well lead the clinician to an erroneous conclu-
sion. If there is even a 10% chance of a false negative or false 
positive result and the mistakes include missing diagnoses 
such as life threatening tumors and carotid dissections, the 
clinician simply cannot fail to act on his/her clinical suspi-
cion that a Horner’s syndrome is present and recommend a 
workup regardless of the results of pharmacologic testing. If 
you suspect it clinically and based on exam, then the diag-
nostic workup should be performed based on the patient’s 
age and other symptoms as indicated. This workup may very 
well include imaging studies that span from the mediastinum 
of the chest to the brain and with attention to both vascular 
and soft tissue structures as well as the need to rule out lung 
tumors.

There are a number of reasons that pharmacologic testing 
can be associated with both false positives and false negatives. 
False negatives, of course, are the group of patients that we 
would be most concerned about. The clinical suspicion is 
there, you do the test, and it does not suggest a Horner’s syn-
drome. What are the possible explanations? The first of course 
is that these tests are based on the development of denerva-
tion, suprasensitivity. You may be seeing the patients too soon 
in their course for denervation suprasensitivity to be demon-
strated. There are as well many patients in whom a normal 
pupil will not dilate well during a cocaine test (particularly 
dark irides), which may confuse the results of the test. The 
examiner must identify small degrees of postcocaine anisoco-
ria which can be difficult. Corneal epithelial disease may cause 
asymmetric penetration of the medications into the anterior 
segment and affect the results of the pharmacologic testing. 
Clinicians may also attempt to localize with pharmacologic 
testing (hydroxyamphetamine) in order to subgroup the 
Horner’s as either pre or postganglionic with the presumption 
that preganglionic lesions are more concerning (brainstem, 
lung localization). Again a false positive or negative result 
here could cause a misdirected or inadequate work up.

A clinician puts himself or herself at risk to depend on phar-
macologic testing which has an unacceptably high rate of false 
negatives and positives. This is not to say that every patient 
with a Horner’s syndrome needs an extensive workup, but 
the clinician should come to a conclusion based on his or her 
impression of the history, the clinical exam of the eyelids and 
pupils and pursue a workup accordingly and not potentially get 
bogged down in the inaccuracies of pharmacologic testing.
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Summary
In the past, topical cocaine (for confirmation of the Horner 
syndrome) and topical hydroxyamphetamine (for localiza-
tion to the pre or postganglionic ocular sympathetic neuron) 
has been recommended in patients with anisocoria and the 
suspected diagnosis of the Horner syndrome. Pharmacologic 
confirmation and topographic localization helps localize and 
direct the neuroimaging and tells the radiologist where to 
look carefully for a lesion. Unfortunately, the pharmacologic 
testing is not 100% sensitive or specific and the possible etiol-
ogies for a Horner syndrome (e.g., neuroblastoma in a child 
and carotid dissection or Pancoast tumor in an adult) are 
potentially life threatening. Imaging the entire sympathetic 

axis (e.g., MRI from hypothalamus to the C8–T2 level in the 
chest) is expensive and time consuming. Topical cocaine and 
topical hydroxyamphetamine are becoming more difficult if 
not impossible to find and maintain in the clinic. Topical apr-
aclonidine may be a reasonable alternative to pharmacologic 
testing with cocaine although it does not localize the lesion 
to preganglionic or postganglionic location. Apraclonidine is 
also an easier test to interpret as the smaller Horner syndrome 
pupil generally becomes larger and the normal larger pupil 
becomes smaller resulting in a reversal of the anisocoria. The 
ptosis also often reverses. We recommend pharmacologic 
confirmation of the Horner syndrome with apraclonidine 
followed by imaging of the entire ocular sympathetic axis for 
patients with either apraclonidine confirmed Horner syn-
drome or high clinical suspicion for the diagnosis. Patients 
with physiologic anisocoria and negative apraclonidine test-
ing can be observed but we recommend documentation in 
the record of the findings. Patients with a high clinical sus-
picion for Horner syndrome in the acute phase(e.g., dilation 
lag) or who have equivocal pharmacologic testing probably 
should be considered for neuroimaging as the stakes are high 
for missing a carotid dissection or other structural lesion in 
the Horner syndrome.
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18	 Should a patient with giant cell arteritis have a  
fluorescein angiogram?

An 81-year-old woman with unremarkable past medical his-
tory presents with acute decreased vision OD beginning 2 days 
ago. She has no headache, no scalp tenderness, and no jaw clau-
dication but complain of loss of appetite for the last 2 months 
without any weight loss. Her erythrocyte sedimentation rate is 
45 mm/hr and her CRP is 0.5 mg/dl (normal < 0.5). Her vision 
is count fingers OD and 20/25 OS. Goldman perimetry revealed 
a dense inferonasal altitudinal defect (Figure 18.1). Optic disc 
edema was present OD (Figure 18.2) but fundus examination 
was completely normal OS. There is a marked choroidal per-
fusion deficit in the medial posterior choroidal distribution 
OD shown in Figure 18.3.

Pro: A fluorescein angiogram is useful in the 
evaluation of suspected giant cell arteritis

Fiona Costello
This case highlights the importance of distinguishing whether 
AION is of the artertic versus nonarteritic type for any given 
patient. Arteritic AION is the most common cause of blindness 
in patients with giant cell arteritis (GCA), and recognition of this 
clinical syndrome is critical to prevent subsequent blindness in 
the fellow eye and avoid other nonophthalmic complications of 
GCA. Ultimately, the treating physician must rely on details of the 
history and clinical examination to determine whether empirical 

Figure 18.1  Goldmann visual field, right eye, showing dense inferior visual field defect.
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treatment is needed with high dose corticosteroid therapy and to 
identify which patients need to undergo a temporal artery biopsy.

In the case example provided, there are several features of the 
examination that serve as potential “red flags” for the clinician.

Age: First and foremost is the patient’s advanced age of 81 
years. The risk of arteritic AION increases with age which is 
worrisome in this case.

Acute phase reactants: Secondly, in this case, the patient has 
equivocal acute phase reactant results.  According to Miller’s for-
mula, the patient’s serum erythrocyte sedimentation rate (ESR) 
should be equal to or less than (81 + 10) /2 = 46 mm per hour; 
whereas Hayreh’s formula indicates that the upper limit of nor-
mal for this patient’s ESR should be 22.1 + (0.81 × 81) = 37 mm 
per hour. Three Studies have shown that serum ESR has a sensi-
tivity of only 76 – 86% in detecting GCA, and that serum CRP is 
a more sensitive indicator for the diagnosis. Because the patient’s 
serum CRP is not normal (< 0.5 mg/dl), and given that the serum 
ESR is also borderline in this case, I would be inclined to err on 
the side of caution and treat the patient as a GCA suspect.

Systemic symptoms: This patient did not present with a prior 
history of transient vision loss, headache, jaw claudication, 
scalp tenderness or diplopia to suggest the diagnosis or GCA, 
but she did report loss of appetite without associated weight 
loss. GCA remains a tenable diagnosis, even in the absence of 
systemic manifestations. In a study of 85 biopsy – proven cases 
of GCA, Hayreh demonstrated that > 20% of GCA patients 
with ocular manifestations have no systemic symptoms at all. 
Furthermore, serum ESR and CRP levels are often lower in 
patients with occult GCA than those with preceding systemic 
manifestations. Therefore, I would remain suspicious for the 
diagnosis of GCA in this patient and treat accordingly, while 
awaiting the results of the temporal artery biopsy.

Fundus findings: The fact that the patient demonstrates pallid 
optic disc edema is also concerning for possible GCA. Nonarteritic 
AION is generally typified by optic disc edema, a small physiologi-
cal cup, and associated flame hemorrhages. Further to this point, 
the area of choroidal nonperfusion demonstrated temporally with 
fluorescein angiography (FA) in the right eye, would also com-
pel me to arrange an urgent temporal artery biopsy. Studies have 
shown that FA can help differentiate arteritic from nonarteritic 
AION by showing choroidal filling defects, which may be patchy 
or generalized, and peripapillary or peripheral. Massive choroidal 
nonperfusion is highly indicative of arteritic AION. Siatkowski 
et al.(2)retrospectively studied angiograms in 19 patients with 
nonarteritic AION and 16 patients with arteritic AION. Patients 
with GCA had delayed dye appearance and abnormal choroidal 
filling times, with a mean dye appearance of 20.3 seconds as com-
pared to 11.29 seconds in nonarteritic patients. The mean choroi-
dal filling time was 29.7 seconds in GCA patients, and 12.9 seconds 
in patients without GCA. When 18 seconds was used as the cut-off 
time for choroidal filling, the sensitivity of FA for the diagnosis of 
GCA was 93% and the specificity was 94%. (3, 4) Hayreh et al.(1) 
showed that when FA was performed within a few days after the 
onset of AION, and showed choroidal filling defects in the regions 
supplied by the posterior ciliary arteries, it was highly suggestive of 
artertic AION. In this study of 170 patients with biopsy––proven 
GCA, FA was also useful in disclosing cilioretinal artery occlusion 
in 21.8% patients, and central retinal artery occlusion in 14.1% 
patients with ocular manifestations of GCA. Therefore, the studies 
to date indicate that in patients with acute AION, the finding of 
delayed choroidal filling on FA should raise the index of suspicion 
for GCA.

In my opinion, patients with AION who have borderline 
acute phase reactants should undergo FA to determine the role 

Figure 18.2  Optic nerve photography, right eye, showing pallid 
optic disc edema.

Figure 18.3  Fluorescein angiography, right eye, showing an 
area of choroidal nonperfusion temporally.
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of temporal artery biopsy for GCA. Fluorescein angiography per-
formed in the acute setting can disclose useful information about 
choroidal filling patterns, and concomitant vessel involvement, 
which may be highly suggestive of GCA. In patients with clear sys-
temic manifestations of GCA or in those with marked elevation in 
their serum ESR and CRP levels, FA may not be necessary; as the 
results will not likely dissuade the course of management, which 
should involve high – dose corticosteroid therapy and temporal 
artery biopsy. In patients, however, with equivocal test results FA 
can prove extremely beneficial in identifying GCA as an important 
ophthalmic diagnosis with dire consequences if left untreated.
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Con: Fluorescein angiography is usually  
not necessary in the evaluation of  
possible giant cell arteritis

Eric Eggenberger
Giant cell arteritis is often challenging to diagnose. In classic 
cases, the review of systems indicates symptoms of a diffuse 
systemic disease, lab evaluation demonstrates elevation of ESR 
and CRP, and a temporal artery biopsy reveals an inflammatory 
infiltrate within the vessel wall with the presence of giant cells; 
however, cases often lack one or more of these classic features. 
Accordingly, ancillary testing has been used to assist in secur-
ing the diagnosis or increasing diagnostic sensitivity of GCA. 
In addition to superficial temporal artery ultrasound, position 
emission tomography imaging, and novel laboratory marker, 

fluorescein angiography (FA) has been proposed as a helpful 
ancillary test with potential use in the diagnosis of GCA.

Not all patients with GCA develop visual symptoms, and in the 
group of visually asymptomatic GCA patients, FA would be low 
yield. In a cohort of 161 patients diagnosed with biopsy-proven 
GCA, visual ischemic complications were present in only 42 
(26.1%). FA in cases of GCA with ophthalmological involvement 
may demonstrate choroidal or retinal vascular defects, which in 
addition to optic nerve head edema indicate a more widespread 
vasculopathy than simple nonarteritic anterior ischemic optic 
neuropathy. The presence of retinal findings such as cotton wool 
spots likewise indicates ischemia involving not only posterior cili-
ary arteries supplying the optic nerve head, but also retinal artery 
disease. It should be noted that several of these retinal features 
are readily apparent via ophthalmoscopy, and do not require FA 
for detection. Although such FA-related findings are important, 
they are not diagnostic (nor specific), and FA is associated with 
some degree of risk (ranging from transient nausea and dizzi-
ness, to allergic reactions producing itching and skin rash, or rare 
potentially fatal anaphylactiod reactions). The exact sensitivity of 
FA in the diagnosis of GCA remains unknown. In addition, these 
FA-related features resolve within days, limiting their practical use-
fulness in the clinic. Temporal artery biopsy also has a small risk  
of complications, but remains the gold standard diagnostic test.

Because FA is not risk-free, specific, sensitive or diagnostic 
of GCA, and given the existence of useful and sensitive nonin-
vasive markers of GCA, we do not routinely employ FA in the 
diagnostic evaluation of GCA.
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Summary
Most patients with giant cell arteritis (GCA) present with symp-
toms (e.g., headache, scalp tenderness, polymyalgia rheumatica, 
signs (e.g., pallid edema), and laboratory evidence (e.g., elevated 
erythrocyte sedimentation rate or C-reactive protein) for the diag-
nosis. Some patients with GCA however (e.g., posterior ischemic 
optic neuropathy) may benefit from a fluorescein angiogram. The 
finding of a choroidal filling defect in the setting of presumed pos-
terior ischemic optic neuropathy (PION) is strongly suggestive of 
the diagnosis of GCA. There are risks (including anaphylactic 
shock and death) from fluorescein angiography and it is probably 
neither appropriate nor necessary to perform the test in every 
patient with suspected GCA. The clinician should consider fluo-
rescein angiography as a possible adjunctive test in the evaluation 
for GCA but it cannot replace the “gold standard” diagnostic test, 
the temporal artery biopsy.
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19	 Does pseudotumor cerebri without papilledema exist?

A 30-year-old female presents to the local ophthalmologist 
complaining of increasing headache. She feels that her most 
recent eye care provider has given her the wrong prescription, 
and that the new glasses were the source of the headache. She 
now rates the headache at 7/10 on the pain scale. She acknowl-
edged having gained 15 pounds in the previous 6 months, and 
also reported hearing a “whooshing” sound in her ears at night 
which corresponded to her pulse. She has no diplopia, and no 
history of transient vision loss or obscuration. On examination, 
the patient is 5’5”, weighing 200 lbs. She has full motility. Her 
pupil examination is unremarkable, and her slit lamp exami-
nation is normal. Fundus examination reveals the optic nerves 
shown below (Figure 19.1 and 19.2). Her OCT of the RNFL 
(Figure 19.3) and Goldmann visual fields (Figures 19.4 and 
19.5) are also included.

Pro: Idiopathic intracranial hypertension 
(IIH) without papilledema does exist

Timothy J McCulley and Thomas N Hwang
To start, let’s review the evolution of papilledema, which is 
defined as optic disc changes secondary to elevated intracranial 
pressure (ICP). Hyperemia due to capillary dilation is generally 
felt to be the first noticeable finding, followed by blurring of the 
peripapillary retinal nerve fiber layer (NFL). However, Hayreh and Hayreh, using stereoscopic photography and angiography 

to assess experimentally-induced papilledema in nonhuman 
primates, described vascular changes occurring only after mild 
swelling of the nerve fiber layer.(1) Whichever appears first, 
slight blurring of the disk margin or hyperemia are both seen 
with early papilledema. These findings are subtle and may not 
easily be distinguished from normal. Also, the loss of spontane-
ous venous pulsations (SVPs) has been described as the earliest 
sign of papilledema. However, SVPs are normally not present 
in 20% or more of individuals and have also been shown to 
disappear in patients with disk edema due to causes other than 
papilledema.(2) The later more obvious findings include swell-
ing/elevation of the optic disk, peripapillary hemorrhaging, 
and dilation of the retinal veins.

The subtlety of early papilledema makes it a challenge to 
determine with certainty whether papilledema is ever absent 
in patients with elevated ICP. In the case presented above, if 
high ICP was measured by lumbar puncture, one would have 
difficulty deciding whether the optic nerves are truly normal or 
have early signs of papilledema. In one sense, with known ele-
vated ICP, the presence of papilledema has no diagnostic value, 
and one could argue that the mild hyperemia and blurred nasal 
margins in this case lack clinical relevance. Whether mild or 
absent papilledema truly preclude visual symptoms in patients 
with IIH will be addressed below.

Figure 19.1  Optic nerve, right eye. The nasal portion of the disc 
is difficult to judge.

Figure 19.2  Optic nerve, left eye. Similar appearance to the 
right eye.





pseudotumor cerebri

Figure 19.3  OCT of the RNFL, showing neither abnormal thickening, nor any thinning.
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The specific question raised by this case is “Does idiopathic 
intracranial hypertension without papilledema (IIHWOP) exist?” 
This topic can be subdivided as follows:

1)	 What is the lag between the development of papilledema 
and ICP elevation?

2)	 With abnormally elevated ICP, are there patients who 
will never develop papilledema?

3)	 Do signs (optic atrophy) or symptoms (transient visual 
obscurations) ever develop in patients with elevated ICP 
in the absence of papilledema?
Unfortunately, these are age-old questions addressed 
with little more than anecdotal case descriptions.

Papilledema does not develop instantaneously, and the 
lag between ICP elevation and appreciable papilledema will 
depend on the magnitude and rapidity of the ICP elevation. 
Cases with rapid elevations in ICP, such as following an intrac-
ranial hemorrhage, tend to develop papilledema more quickly. 

Several investigators have described patients who developed 
papilledema within hours of ICP elevation. In 1969 Pagani 
described three patients with markedly elevated ICP follow-
ing intracranial hemorrhages. All three developed papille-
dema within 2–4 hours of hemorrhage.(3) Similarly, Glowacki 
described two patients who developed papilledema within 5–8 
hours of intracranial hemorrhage.(4) These examples illustrate 
that, even in extreme cases, there is some time lapse between 
ICP elevation and the development of papilledema. In condi-
tions with less extreme elevation in ICP such as IIH, the time 
delay would be expected to be even longer so that during the 
earliest phase of the disease, patients with IIH will not have 
papilledema.

The question as to whether there are individuals who will 
never develop papilledema, even with chronic elevations in 
ICP, has been addressed in numerous case descriptions. There 
have been many single cases and small case series documenting 
patients with elevated ICP who had no or unilateral papilledema.
(5–12) Several have addressed the issue more systematically. 

Figure 19.4  Goldmann visual field left eye, demonstrating normal field.
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Vieira et al. (13) performed lumbar punctures on 60 patients 
with frequent headaches (classified as migraine).(13) They iden-
tified six (10%) with opening pressures > 200 mmH2O. Five of 
the six were overweight (body-mass-index > 29) and likely suf-
fered from IIHWOP. Mathew et al. (14) in a spinal fluid study of 
85 patients with “refractory transformed migraine”, identified 12 
patients with IIH who did not have papilledema.(14) In a similar 
study, Wang et el. identified 25 patients with chronic daily head-
ache secondary to elevated ICP who did not have papilledema.
(15) The majority of patients in this study were also overweight 
females and otherwise characteristic of typical IIH. More recently 
in 2003, Torbey et al. (16) performed continuous CSF pressure 
monitoring in patients suspected of having IIH without papille-
dema.(16) Ten patients with transient elevations in ICP were 
identified and assigned the diagnosis of IIHWOP. More impor-
tantly, these 10 patients had resolution of their headaches follow-
ing various shunting procedures Taken together, over 50 patients 
have been documented in the literature to have elevated ICP who 

did not develop papilledema. Most were identified during the 
evaluation of chronic headache suggesting that the intracranial 
hypertension was abnormal and did not just represent normal 
outliers. Moreover, the chronicity of symptoms implies that they 
were not simply caught during the lag period between onset of 
elevated ICP and the evolution of papilledema.

The question remains “Do signs or symptoms ever develop in 
patients with elevated ICP in the absence of papilledema?” Two 
well- documented cases argue that they can. Cole and George 
described a patient with unilateral disk edema secondary to 
elevated ICP. Notably the patient reported visual obscuration in 
both the eyes with edematous and nonedematous optic discs.
(11) In a very nicely-described case, Golnik et al. (12) presented 
a patient with IIH, well documented to have progressive visual 
field loss when the optic disks were not edematous. Subsequent 
optic nerve sheath fenestration improved visual function in 
this patient.(12) This case argues strongly that elevated ICP can 
compromise the optic nerve in the absence of visible edema.

Figure 19.5  Goldmann visual field, right eye, demonstrating full field.
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In closing, there is sufficient data to establish the existence of 
IIHWOP.(17) Patients with IIHWOP have similar demograph-
ics as those with IIH. Patients with IIHWOP may suffer from 
chronic headaches which respond to CSF shunting procedures. In 
very rare cases, transient visual obscuration and even visual loss 
and optic atrophy may develop in the absence of papilledema. 
Although a “protective membrane” located within the subarach-
noid space has been postulated, this has never been confirmed 
and the pathophysiologic difference between these patients and 
those that develop papilledema remains to be determined.
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Con: Pseudotumor cerebri without  
papilledema does not exist

Michael Lee
From what we have been told about this patient, she does 
NOT yet carry a diagnosis of pseudotumor cerebri (PTC), also 
known as idiopathic intracranial hypertension (IIH). She must 
meet the modified Dandy criteria to fulfill the diagnosis of IIH. 
The criteria include:

1.	 Signs and symptoms of increased intracranial pressure 
(ICP)

2.	 Nonlocalizing neurologic examination
3.	 Normal MRI/MRV with no evidence of hydrocephalus, 

mass lesion, or venous sinus thrombosis
4.	 Increased opening pressure (greater > 25 cm H20) on 

lumbar puncture
5.	 Normal cerebrospinal fluid constituents
6.	 No other cause of increased ICP discovered

Some recognized authorities have suggested modifying 
these criteria further to remove the necessity of signs (papille-
dema) and symptoms (headache, tinnitus). As a general rule,  
I believe either signs OR symptoms of increased ICP should be 
present to make the diagnosis. It has been debated whether IIH 
without papilledema (IIHWOP) actually exists or not. As with 
all disorders, there remains a spectrum of disease and there are 
a few small case series and reports that adequately document 
what appears to be true IIHWOP.

However, IIHWOP remains a substantial minority of cases 
and more than likely many cases are misdiagnosed. This inac-
curacy usually starts with a bias––an obese young woman with 
a new headache likely has IIH. The annual incidence of IIH 
among obese young women is 2 out of 10,000. A much higher 
percentage of obese women than this develop new headaches 
each year.

Before making a diagnosis of IIHWOP, it is important to 
make sure each aspect of the diagnostic criteria are fulfilled 
and that each is properly performed. For instance, a patient 
may have true papilledema, but the nerves are described as nor-
mal rendering a diagnosis of IIHWOP. There are reports in the 
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literature of inexperienced observers using direct ophthalmos-
copy to identify the lack of papilledema despite increased ICP. 
In general, when intracranial pressures are over 20 cm H20, 
spontaneous venous pulsations (SVP) disappear. Confronted 
with borderline optic discs, the presence of SVP suggests 
anomalous optic discs without papilledema. However, studies 
have shown that 24 hour ICP monitoring of IIH patients can 
vary between 50 and 500 mmHg. Other reports have described 
SVP in patients with elevated ICP. The presence of SVP may 
lead the clinician to determine the optic nerves are normal.

The misdiagnosis of IIHWOP may also result from a poorly 
performed opening pressure measurement during lumbar 
puncture. A patient with a headache may have a truly normal 
ICP, but the measured pressure appears falsely elevated. A prop-
erly performed opening pressure is measured with the patient 
in the left lateral decubitus position so that the manometer is 
“zeroed” at the level of the right atrium. After insertion of the 
needle, the patient should stretch out her neck and her legs, 
breathe normally, and relax. Failure to do any of these can arti-
ficially raise the measured pressure.

Increasingly, clinicians consult interventional radiologists 
to perform lumbar punctures. In these cases, the needle is 
placed under fluoroscopic guidance with the patient in the 
prone position. The accuracy of the opening pressure in the 
prone position has not been adequately studied and may not 
correlate accurately with the patient in the left lateral decu-
bitus position. It is conceivable that the pannus of an obese 
individual against the table in the prone position could raise 
the intraabdominal pressure.

Finally, consider that obese patients may have headaches for 
an entirely different and much more common reason. Chronic 

daily headache occurs in up to 4% of the adult population and 
the risk increases with obesity. Other considerations include 
chronic tension headaches and chronic migraine with an over-
lap in peak age with IIH. Many patients that develop headaches 
tend to take analgesics and overuse can lead to persistently 
recurring (rebound) headaches.

Summary
Patients with idiopathic intracranial hypertension (IIH) or 
pseudotumor cerebri (PTC) typically have papilledema. The 
modified Dandy criteria for the diagnosis of IIH however do 
not require papilledema. It is well established that patients with 
IIH can have markedly asymmetric or even frankly unilateral 
papilledema. This is presumably due to some structural vari-
ant in the optic nerve that does or does not allow the trans-
mission of the increased intracranial pressure along the sheath 
to the involved or uninvolved disc head. In addition, patients 
with documented increased intracranial pressure on lumbar 
puncture have been reported without papilledema and patients 
treated for IIH have resolution of their disc edema despite 
repeat lumbar punctures showing persistently elevated intrac-
ranial pressures. Patients with intermittent increased intracra-
nial pressure as seen in obstructive sleep apnea can also have 
normal discs. We believe that IIH can occur without papille-
dema but that the situation is an uncommon presentation. The 
clinical significance of the finding of IIH without disc edema 
is that visual loss should not occur in the absence of visible 
papilledema and if present should prompt consideration for 
alternative etiologies for the visual loss (e.g., inflammatory or 
other optic neuropathy).
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20	 Does a patient with an isolated vasculopathic ocular motor  
cranial nerve palsy need a neuroimaging study?

A 68-year-old female is complaining of new onset double vision. 
She does not smoke but has a past medical history of hyperten-
sion, diabetes, and hyperlipidemia. She has no past history of 
cancer. She noticed the horizontal diplopia yesterday only when 
looking at distance but today, it is worse and constant. She has 
no headache, no nausea or vomiting. She does not complain of 
any transient visual obscuration. On examination, her vision 
is 20/20 OU with completely normal visual fields. She has an 
esotropia of 40 prism diopters in primary position, with wors-
ening of the esotropia in left gaze (Figure 20.1). She appears to 
be orthotropic in right gaze. Slit lamp exam was within nor-
mal limits. Dilated fundus examination revealed no optic disc 
edema bilaterally.

Pro: Despite a clinical diagnosis of ischemic 
cranial nerve palsy, neuroimaging should  
be strongly considered

Nicholas Volpe
Isolated ocular motor palsies are acute, acquired, neurologic defi-
cits that clearly can result from demyelination, space occupying 
lesions, and strokes. The fact that an ocular motor palsy is acute, 
painless, and isolated does not rule out the possibility of a space 
occupying lesion, stroke, or demyelination and for that reason 
every patient with an acute presentation of a cranial nerve palsy, 
particularly third and sixth nerve palsies, should have a neuroim-
aging study. Admittedly, the vast majority of patients, presenting 

Figure 20.1  Motility photographs showing a significant abduction deficit on the left, without any additional motility 
disturbance.
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with isolated ocular motor palsies in a vasculopathic population 
like the one presented are going to have negative studies and sim-
ply have their condition on the basis of a vasculopathic ischemic 
demyelination. This is not to say that in any population how-
ever, there would not be a small subset of patients identified with 
compressive lesions that are either tumors or vascular lesions, 
and intraparenchymal lesions such as demyelination and/or 
stroke. The yield of neuroimaging in this subset of patients has 
only been studied in a prospective fashion on one occasion by 
Chou et al.(1) They looked at 66 consecutive patients with iso-
lated ocular motor palsies to determine the role of history and 
imaging in the diagnosis. Although they found a peripheral 
microvascular ischemia as an etiology in the majority of patients 
in this age group, other causes were identified by magnetic reso-
nance imaging (MRI) or computed tomography (CT) scanning 
in 9 (14%) of patients. Diagnoses included brainstem and skull 
base neoplasms, brainstem infarcts, aneurysms, demyelinating 
disease, and pituitary apoplexy. Four of nine patients were third 
nerve palsy, 4 were sixth nerve palsy and only one was a fourth 
nerve palsy (neoplasm). One could argue that perhaps delaying 
such a diagnosis to the point where the patient does not recover 
as would be expected with a vasculopathic cranial nerve palsy 
and then perform neuroimaging would be reasonable. However, 
that would seem to be backward logic in almost any other clini-
cal situation and cause a missed opportunity to acutely alter the 
patient’s management. There is little doubt that isolated ocular 
motor palsies can be manifestations of significant intracranial 
disease and that the sooner that these conditions are recognized 
the more expeditious a patients work up can be accomplished 
and appropriate treatments offered. There certainly is reason to 
believe that a brainstem stroke that is recognized acutely would 
be better served in the short run with further diagnostic testing 
and potential treatment. It would certainly be important to not 
miss a demyelinating lesion that would subsequently disappear, 
in this era of potential immunomodulatory therapy in a middle 
aged patient who might have an isolated palsy as a presenting 
manifestation of multiple sclerosis. Finally, while the argument 
that there is no rush to diagnose something such as a meningi-
oma or a cavernous sinus aneurysm in an elderly patient whose 
ocular motor palsy presents acutely has merit, there is certainly 
no disadvantage to making this diagnosis sooner rather than 
later to expedite work up and treatment and avoid medical 
liability. The traditional teaching of waiting to see if the patient 
improves before recommending the workup is flawed. Volpe et 
al. (2) showed that spontaneous resolution of sixth nerve palsy 
occurs in patients with significant skull base lesions.

Finally, patients are generally best served for any number of 
reasons by the timely diagnoses of intracranial neoplasms (effect 
on other cranial nerves, seizure potential), even if they are benign, 
so as to set forth in motion the decision making about treatment 
before the clinician’s judgment can be called into question.

The argument to not image these patients is old and tired. 
It comes from an era in which only invasive, dangerous tests 
were available to identify neoplasms and imaging studies 

were insensitive for identifying strokes and demyelination. In 
those situations the ophthalmologist could be a “diagnostic 
hero,” identifying isolated cranial nerve palsy and proposing, 
fairly safely and accurately, a vasculopathic process that would 
recover. In this day age there is ample availability of noninvasive 
testing, particularly magnetic residence imaging, that allows 
for an expeditious and efficient diagnosis of neoplasms, vas-
cular lesions, demyelination, and stroke in a small segment of 
patients who might have otherwise been thought to have iso-
lated vasculopathic palsies.
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Con: A clinical diagnosis of ischemic  
cranial nerve palsy excludes the need  
for neuroimaging

Wayne T Cornblath
The sudden onset of binocular diplopia is a common complaint 
that presents to the ophthalmologist. Despite usually arising from 
a neurological cause, such as stroke, tumor or myasthenia gravis, 
the ophthalmologist is typically the first to see these patients and 
decide on the need for evaluation other than the initial examina-
tion. Of note, our discussion will apply to either transient diplo-
pia or fixed diplopia. There are two possible choices; to image 
everyone with diplopia or to image selected cases. Clearly, imag-
ing everyone with diplopia will both be very expensive and not 
very productive. With guidance from the literature we can decide 
when to image and when to observe. We will start by dividing 
these patients into categories. The first division will be into con-
genital and acquired diplopia. This would include both esotropia 
noted at 1 year of age and decompensation of a congenital fourth 
nerve palsy at age 70. The examination findings will determine 
whether patients fit into the congenital group, age is not a factor. 
This group needs no additional evaluation, only management of 
symptoms. The next division is by age, either age > 50 or age < 
50. Most would agree that all patients < 50 years of age require 
evaluation including focused neuroimaging (neuroimaging 
directed at the area of interest, that is, cranial nerve protocol MR 
versus routine brain MR), testing for myasthenia gravis and pos-
sibly lumbar puncture. Consideration of Miller-Fisher variant 
of Guillain-Barre, Lambert-Eaton syndrome and other esoteric 
causes of diplopia can also arise. Of course, there are exceptions 
such as postlumbar puncture 6th nerve palsy, or cranial nerve 
palsy in a patient with marked vascular risk factors. The patients 
over age 50 with acquired diplopia can be further subdivided 
into cranial nerve palsy (3, 4 or 6) or brainstem abnormal-
ity based on examination. So, a skew deviation or internuclear  
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ophthalmoplegia would fall into the brainstem category and 
require further evaluation, in particular focused neuroimaging. 
Patients over age 50 with a cranial nerve palsy are now divided 
into isolated or nonisolated. A diagnosis of nonisolated has two 
components, history and examination. A previous history of can-
cer, including basal and squamous cell cancers removed from the 
face or a history of trauma at the time of onset of diplopia would 
qualify as nonisolated. On examination, nonisolated patients 
have involvement of more than one cranial nerve, cranial nerve 
palsy plus other neurological symptoms (hemiparesis, ataxia, etc), 
proptosis, eyelid changes of thyroid eye, aberrant regeneration, 
or concomitant zoster. Patients with a diagnosis of nonisolated 
cranial nerve palsy will require additional evaluation; directed 
imaging, lumbar puncture, etc. Finally, patients over age 50 with 
an isolated cranial nerve palsy are divided into acute, subacute, or 
chronic. Subacute would be patients who have noted progression 
of double vision or development of new symptoms, that is, pto-
sis, over a 1 week or longer period. Chronic patients present to 
the physician with symptoms present for longer than 2 months. 
Patients over age 50 with an isolated cranial nerve palsy that is 
subacute or chronic require evaluation. This leaves us to contem-
plate what evaluation is needed for a patient over the age of 50 
with an acute, isolated 3rd, 4th or 6th nerve palsy.

The first diagnostic consideration in all these patients should 
be giant cell arteritis (GCA). Up to 15% of patients with GCA 
can present with diplopia, and the diplopia can be followed 
by visual loss if treatment is not initiated. A careful review of 
systems asking for new onset headache, scalp tenderness, jaw 
claudication, polymyalgia rheumatica symptoms, fever, weight 
loss, and night sweats needs to be undertaken. In addition, 
Westergren erythrocyte sedimentation rate and C-reactive 
protein need to be drawn.(1) If the clinical index of suspicion 
is high corticosteroids should be started and temporal artery 
biopsy arranged.

The next diagnostic consideration is aneurysmal third 
nerve palsy, a subset of compressive lesions with a significant 
risk of morbidity and mortality if undiagnosed. In evaluating 
patients with third nerve palsy there are two components to 
consider, pupillary examination for anisocoria and reactivity 
and grading of ophthalmoplegia as complete or incomplete. 
Patients with anisocoria > 0.5 mm, sometimes referred to as 
“relative pupil sparing”, need evaluation for a compressive 
lesion regardless of the degree of ophthalmoplegia (complete 
or partial).(2) Similarly, patients with complete pupil involve-
ment need evaluation.(3) Evaluation should start with emer-
gent MRI and MRA (although CTA is the preferred study at 
some institutions for the evaluation of aneurysm). This will 
evaluate the possibility of nonaneurysmal compressive lesions 
that account for up to half of compressive third nerve palsies.
(4, 5) While MRA can miss some aneurysms the addition of 
MRA to an MRI adds only a small amount of time to the study 
and if an aneurysm is seen the diagnosis is made.(6, 7) If the 
MRI/MRA is negative the next test will depend on the insti-
tution and the clinical situation. In some institutions CTA 

will eliminate the possibility of a symptomatic aneurysm but 
in other situations catheter angiogram will be required.(4) 
Clinical judgment will also be needed. In some patients with 
significant vascular risk factors, negative MRI and negative 
MRA (or CTA), mild anisocoria, and complete ophthalmo-
plegia clinical follow-up might be a reasonable alternative to 
the risk of catheter angiogram.(1) The next group is patients 
with a normal pupil and incomplete ophthalmoplegia. These 
patients can harbor an aneurysm or other compressive lesion 
that with additional time will develop pupil involvement.(5) 
Since additional time can also lead to aneurysm rupture these 
patients need emergent evaluation identical to those with ani-
socoria and partial ophthalmoplegia. Finally, patients with 
a normal pupil and complete ophthalmoplegia do not need 
evaluation for aneurysm.(2)

We are now left with three groups to consider, third nerve 
palsy with normal pupil and complete ophthalmoplegia, 
fourth nerve palsy and sixth nerve palsy. For all practical 
purposes these groups can be discussed as one. While several 
large series review cranial nerve palsies, notably the Mayo 
Clinic series of 4,278 cases, there are a number of difficul-
ties with these series.(3–5) These series are retrospective, did 
not have a standardized evaluation protocol, cover different 
imaging eras (no CT, CT, MR), and include patients under the 
age of 50. However, there are several facts that can be quite 
helpful. Richards et al. (4) noted that in their review of 4,278 
cases that patients with a final diagnosis of vascular cranial 
nerve palsy “tended to recover in 4–6 weeks”.(4) In a smaller 
series of 221 patients 55% of sixth nerve palsies and 90% of 
fourth nerve palsies in patients over the age of 50 were even-
tually diagnosed as vascular in origin.(4) There is one pro-
spective study that imaged all patients with isolated cranial 
nerve palsies.(10) We can apply our criteria to their patients 
for comparison purposes. There were 29 patients with third 
nerve palsy. Eight patients with complete ophthalmoplegia 
and normal pupils were evaluated and diagnosed as vascular. 
These are patients who would not have been imaged with our 
criteria above. Twenty-one patients with either pupil involve-
ment or incomplete ophthalmoplegia were evaluated, other 
causes (aneurysm, brainstem stroke, tumor) were found in 
four. All of these patients would have been imaged with our 
criteria. Two neoplasms, one brainstem infarct, demyelinating 
disease, and pituitary apoplexy were found in the remaining 
patients. However, two of these five patients had symptom 
progression for 21 and 105 days respectively. With our criteria 
these two patients would have been imaged. While there is a 
case report titled “Sudden death from pituitary apoplexy in a 
patient presenting with an isolated sixth cranial nerve palsy”, 
careful reading of the case brings out two points.(11) First, 
the patient’s pituitary apoplexy was discovered only 6 days 
after his initial examination with development of new symp-
toms. Death occurred in the hospital 2 days after his apoplexy 
was known. It is not clear that an MRI ordered the day of the 
initial examination would have been done by 6 days, or that 
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discovery a few days earlier would have made a difference in 
the final outcome. We can add a final criteria for patients who 
are not initially imaged, namely observation of the patient at 
4 weeks. If there is no improvement, or worsening, proceed 
with directed imaging followed by additional evaluation if 
imaging is negative. The delay in diagnosis of 4 weeks in the 
diagnoses we are dealing with, including the remaining three 
patients in Chou’s paper, would not be significant. In addi-
tion, the number of imaging studies saved given the percent-
ages of patients over 50 with vascular cranial nerve palsies 
would be significant.
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Summary
Most patients with an isolated and presumed vasculopathic 
ocular motor cranial neuropathy will resolve without treat-
ment. Some of these patients however just happen to be coinci-
dently vasculopathic and have an underlying structural lesion 
producing the cranial nerve palsy. The traditional approach to 
these patients has been observation for improvement over time 
and if the palsy resolves then no neuroimaging or work up is 
recommended. The advent of safe and relatively easy to obtain 
neuroimaging however has made it possible to image all of 
these patients. Part of the controversy is that the medicolegal 
climate in certain parts of the country is such that “missing a 
tumor” is not an acceptable option even if the majority of iso-
lated and presumed vasculopathic ocular motor cranial neu-
ropathies are benign. The majority of these structural lesions 
(e.g., meningioma, clival chordoma) would be imaged eventu-
ally under the traditional observation paradigm because they 
would not resolve and might even progress during the observa-
tion period and the “delay” in diagnosis would not change the 
outcome in the majority of benign lesions. Nevertheless, there 
will be some patients who are harboring an occult structural 
lesion and discovering this earlier might make a difference. 
We recommend that whichever strategy the clinician employs 
(i.e., neuroimaging or not neuroimaging) that the patient be 
informed of the rationale for the decision making. The deci-
sion to image should also include cost effectiveness factors for 
an individual patient as well as the psychological implications 
and “make up” of the individual patient.
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