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Optic Neuropathy

Classic Features

•Decreased visual acuity
•Abnormal visual field
•Relative afferent pupillary defect
•Can see through to the nerve
•Swollen or pale optic nerve
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Optic Neuropathy
Disc Alternatives
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Causes
• Inflammatory
•Vascular
•Compressive/Infiltrative
•Toxic/Nutritional
•Hereditary
•Traumatic
•Elevated intracranial pressure
•Elevated intraocular pressure

Optic Neuropathy
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Optic Neuropathy
Papilledema

• Disc swelling from ↑
intracranial pressure

• Any age
• Painless
• Bilateral
• Spares visual acuity
• Constriction of

visual field
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Papilledema
Causes

• Intracranial mass lesions
•Hydrocephalus
•Meningeal processes
•Cerebral venous

thrombosis
• Idiopathic intracranial hypertension

(pseudotumor cerebri)
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Optic Neuropathy
Typical Optic Neuritis

• Inflammation of the optic nerve
• F:M 3:1
• Age: 15-45
• Pain on eye movement
• Normal or swollen disc
• Spontaneous improvement
• Associated with multiple sclerosis
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Differential Diagnosis

• Macular disease
• Anterior ischemic optic neuropathy
• Leber hereditary optic neuropathy
• Systemic disease (sarcoidosis)
• Infectious
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Optic Neuritis Maculopathy
Sex Female Male
Pain Yes No
Field Central Central
Pupil RAPD No RAPD
Fundus Nerve nl or edema Blister
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Inflammatory Optic Neuritis
• Bilateral
• Intra-ocular cells
• Disc swelling
• Hemorrhages
• Exudates (“star”)

• Sarcoidosis
• Bartonella
• Syphilis
• Tuberculosis
• Viral
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Neuroretinitis
• Optic neuritis with retinal changes

(exudates forming a macular star)
• Cat scratch, syphilis, sarcoidosis
• NOT associated with multiple sclerosis
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ONTT
Treatment Groups

• Oral prednisone (1 mg/kg/day for 14 days)

• Oral placebo (for 14 days)

• IV methylprednisolone (250 mg q6h x 3 days)
then oral prednisone (1 mg/kg/d for 11 days)

Each oral regimen followed by a 4-day taper
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ONTT

•No difference in visual acuity
between steroid and placebo
groups at 6 months.

• I.V. steroids may accelerate
recovery by 2 to 3 weeks.

(NEJM 326:581, 1992)
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ONTT: Visual Prognosis
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ONTT: Recurrent Optic Neuritis

41% Prednisone

25% Placebo

25% Intravenous

P=0.004 Prednisone vs Placebo

P=0.003 Prednisone vs Intravenous

http://www.go2pdf.com


ONTT: MRI predicts the risk of MS
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Clinical Features of Optic Neuritis with Low Risk
of CDMS in Patients with No Brain MRI Lesions

No cases of CDMS have developed when any one of
the following clinical features* was present:

• Severe Disc Swelling (21 patients)
• Hemorrhage, disk or peripapillary (16 patients)
• Macular Exudates (8 patients)
• Painless (19 patients)
• No Light Perception (7 patients)
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Monosymptomatic Pts
and Delay to CDMS

• CHAMPS: IFN?¼-1a (Avonex®)
–30 ?~g IM qwk X 2 yrs (35% vs 50%)

• ETOMS: IFN?A-1a (Rebif®)
–22 ?�g SC qwk X 2 yrs (34% vs 45%)

• BENEFIT: IFN?Œ-1b (Betaseron®)
–250 ?�g SC qod X 2 yrs (28% vs 45%)

• PreCISe:Glatiramer acetate (Copaxone®)
- 20 mg SC qd X 2 yrs (25% vs 43%)
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OCT: Retinal Nerve Fiber
Layer (RNFL) Thickness

• Correlates with
axonal loss

• Predicts visual
recovery after
optic neuritis

• Correlates with
brain atrophy in
MS
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Neuromyelitis Optica (Devic)
• Severe uni- or bilateral optic neuritis
• Transverse myelopathy
• Abnormal cervical spine MRI (long T2-

hypersignal over more than 3 segments)
• Brain MRI normal or with atypical T2-

hypersignals
• Positive NMO IgG antibodies (blood test)
• Prognosis poor
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When to test NMO-IgG in
isolated optic neuritis

• Visual acuity at nadir of LP or NLP
• Visual acuity after recovery of 20/50 or worse
• Symptomatic bilateral visual loss
• Recurrent optic neuritis
• Mild symptoms or findings of myelopathy
• Systemic autoimmune disease
• Brain MRI not consistent with MS
• Mean OCT-RNFL thickness of <70 mm

Morrow and Wingerchuk: J Neuro-Ophthalmol 2012; 32: 154-166
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• Anterior ischemic optic neuropathy (AION):
disc edema

• Posterior ischemic optic neuropathy (PION):
optic nerve normal acutely

• AION >> PION

Ischemic Optic Neuropathy

• Local small vessel disease (not embolic!)
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Arteritic vs Non-Arteritic

• Rule-out giant cell arteritis (ESR, CRP, platelets) in
all > 50 yo patients with ischemic optic neuropathy

• Arteritic ION:
– AION or PION
– Systemic symptoms of GCA absent in 25%
– Often with transient visual loss or diplopia
– Bilateral if no treatment
– Steroids emergently, then temporal artery biopsy
– Poor visual prognosis
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Optic Neuropathy

Nonarteritic Anterior Ischemic
Optic Neuropathy

• Ischemia to the optic nerve head
• M:F 1:1
• Age: older than 50
• Diabetes, hypertension
• Painless
• Altitudinal defect
• Swollen disc
• Permanent visual loss
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AION
Disc At Risk
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Non-Arteritic AION

• Age range 11-91 (mean 60s)
• Discomfort (up to 12%)
• Progression over days-weeks (up to 46%)
• Spontaneous improvement (up to 27%)
• Recurrences in same eye rare
• Bilateral within 5 years in 15%
• Vascular risk factors in 60%
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Perioperative Ischemic Optic
Neuropathy

• Anterior optic nerve
– Acute: swelling of disc
– > 6 wks: pallor of disc

• Posterior optic nerve
– Acute: normal fundus
– > 6 wks: pallor of disc
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Anesthesiology 2012; 116: 15-24
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Optic Neuropathy
Causes

• Inflammatory
•Vascular
•Compressive/Infiltrative
•Toxic/Nutritional
•Hereditary
•Traumatic
•Elevated intracranial pressure
•Elevated intraocular pressure
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Compressive Optic
Neuropathy

• Progressive, painless, visual loss
• RAPD if unilateral or asymmetric
• Pale nerve (or swollen if orbital mass)

– Any orbital mass (thyroid) or infiltrative process
– Any orbital apex lesion
– Any intracranial mass or infiltrative process

compressing the anterior visual pathways
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Optic Nerve Sheath Meningioma

• Middle aged women
• Slowly progressive,

painless, visual loss
• Often disc swelling

(optociliary shunt
vessels)

• Tram-track
enhancement of sheath
on CT or MRI

• Radiation if visual loss
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Optic Nerve Glioma
• Common and benign in

neurofibromatosis type 1
• Malignant in adults

Ophthalmic Artery
Aneurysm

Sphenoid Wing
Meningioma
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Pituitary Tumors
• Uni- or bilateral

progressive visual loss
• Bitemporal VF defect
• Optic atrophy
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Toxic/Nutritional

• Vitamin B12 deficiency
• Tobacco (cigars > cigarettes)

• Progressive, bilateral, symmetric
central visual loss

• Dyschromatopsia
• Cecocentral scotomas
• Acutely optic nerve normal or appears swollen
• Temporal optic disc pallor may be delayed
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Toxic Optic Neuropathies

• Ethambutol
– Dose-related
– Early dyschromatopsia

• Linezolide
– Dose-related
– Mild disc edema
– Peripheral neuropathy

• Amiodarone
– Disc edema (mimics AION)

• Methanol and ethylene glycol
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Hereditary Optic
Neuropathies

• Isolated optic neuropathies:
– Leber hereditary optic neuropathy
– Dominant optic atrophy

• Optic neuropathies associated with other
neurologic and systemic abnormalities:
– DIDMOAD (Diabetes Insipidus, Diabetes

Mellitus, Optic Atrophy, and Deafness)
– Friedreich ataxia
– Spinocerebellar ataxia
– Charcot-Marie Tooth (HMSN type VI)
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Leber Hereditary Optic
Neuropathy

• Bilateral sequential painless central visual loss
• Male >> female, age 15-35
• Hyperemic optic nerve acutely
• Cecocentral scotomas
• Pale optic nerve late
• Poor visual prognosis
• EKG (cardiac conduction abnormalities)

• 3 primary mutations in mitochondrial DNA
(11778, 14484, 3460)

• Inherited maternally
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Dominant Optic Atrophy
(Kjer)

• Bilateral slowly progressive painless visual loss
• Pale optic nerves temporally
• Cecocentral scotomas
• Vision loss relatively moderate
• May have hearing loss

• Autosomal dominant
• Genetic testing (OPA1 gene, chromosome 3)
• Gene codes for mitochondrial protein
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Hereditary Optic Neuropathies
Treatment

• Symptomatic
• Disease-modifying

• Mitochondrial diseases
• Hereditary optic neuropathies

• Gene therapy
• Genetic counseling
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Leber Hereditary Optic Neuropathy

Treatment – Idebenone?

-Carelli V, La Morgia C,
Valentino ML, et al.
Idebenone treatment in
Leber’s hereditary optic
neuropathy. Brain
2011;134:1-5/e188

http://www.go2pdf.com


Leber Hereditary Optic Neuropathy

Treatment

• Ideal “laboratory” for testing treatment efficacy
• Sequential visual loss: therapeutic window
• Accessibility via topical or intravitreal route
• Implications for other optic neuropathies
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Hereditary Optic Neuropathies
Genetic Counseling

• Autosomal Dominant
• Autosomal Recessive
• Maternal (Mitochondrial)

http://www.go2pdf.com


Optic Neuropathy
Causes

• Inflammatory
•Vascular
•Compressive/Infiltrative
•Toxic/Nutritional
•Hereditary
•Traumatic
•Elevated intracranial pressure
•Elevated intraocular pressure

http://www.go2pdf.com

