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THE OPTIC NERVE

A true brain extension rather than a nerve
itself

It is because it is myelinated by
oligodendrocytes rather than Schwann cells

as well

The meninges surrounds it
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THE OPTIC NERVE

It is commonly divided in four segments:

1. Intraocular

1mm length
Axons cells emerge from globe (lamina cribrosa) to
nerve head

2. Intraorbital

20 - 30 mm length

From nerve head to optic canal

Covered by 3 meningeal layers -Cerebral spinal fluid
contiguous to then

Central retinal artery and vein runs along from the
mid- point to distal end

Longer than the distance from chiasm to globe (allows
eye movement)
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THE OPTIC NERVE

It’s commonly divided in four segments:

3. Intracanalicular

4-10 mm length
Intra bony optic canal
Ophthalmic artery runs inferior to it

4. Intracranial (Cisternal)

10 mm length
From optic canal to optic chiasm
Covered by pia only
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ANATOMICS 101

Image from my.statdx.com

Medial rectus muscle
Intraccular segment CN2

Periosteum of orbit (periorbita)

Intraorbital segment CN2 in
dural sheath

Lateral rectus muscle

Annulus tendineus (annulus of o N\
Zinn) S sl \ Intracanalicular segment CN2

Intracranial segment CN2

Chiasm

Pituitary infundibulum
Optic tract

Axial graphic of orbit shows the 4 segments of optic nerve (intraocular,
intraorbital, intracanalicular and intracranial). At annulus of Zinn dural sheath of
intraorbital segment becomes contiguous with periorbita.
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ANATOMICS 101

Image from my.statdx.com

Superior ophthalmic vein

Optic nerve

Central retinal artery

Perioptic CSF

Central retinal vein

Optic sheath

Inferior ophthalmic vein

Optic nerve-sheath complex. The nerve is bathed by a thin layer of CSF which is
contained by the dural optic sheath. The central retinal vessels are external to
the optic sheath posteriorly in the orbit, and pierce the dura in the mid-portion

of the nerve to travel within the substance of the nerve anteriorly.
I — — e — e — —]
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IMAGING THE EYE

TC - best for evaluate osseous structures

such as skull base and optic canal

;
RM - the main image method to analyze the optic nerve and other orbital
structures, except bones
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GLIOMA

Pathology

Pilocytic astrocytoma

66% of primary optic nerve
tumours

4 times more common than
meningiomas

Children: more common
90% in 12 and 22 decades

Female predominance

Any nerve portion (inclusive
chiasm)

Adult: Rare / unilateral /
think about malignancy

Clinical findings
Benign, slow grow

Uni or bilateral (remember
NF1)

Proptosis
Acuity loss

Low response to
radiotherapy
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GLIOMA

Neurofibromatosis type 1 and glioma

10-35% of patients with glioma have
NF1

50% of patients with NF1 will develop
glioma

* Look for other NF1 brain findings *
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GLIOMA
MRI:
Diffuse and sinuous enlargement of the
optic nerve
High T2 signal

Enhancement after contrast
Compression of adjacent orbital
structures

DDX: meningioma, optic neuritis,
metastasis, lymphoma.

Conservative treatment

Surgery reserved for accentuated
proptosis, pain and progressive loss of
sight.
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(Optic glioma) Female, 6 years, ocular proptosis and decreased visual acuity on the
right eye. MRI axial T2WI. Intraorbital and intracanalicular enlargement optic nerve
on the right (arrows). Ectasia of the optic nerve sheath, as well as proptosis and

deformity in the posterior wall of the eyeball in bottom figure. The left optic nerve is
normal
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MENINGIOMA

Pathology Clinical findings

Second most prevailing optic Progressive loss of vision
nerve tumor
Proptosis
Arising from optic nerve or
sphenoid bone. No pain

Predilection for womens
Conservative treatment with
Around 30 to 40 years fractionated stereotactic
radiotherapy

Rare in kids (Think about
neurofibromatosis) - Not as
common as glioma in these

cases
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MENINGIOMA

MRI:

Diffuse optic sheath enlargement
Variable T2 sign

High enhancement with central
preservation (tram track),
characteristic but not pathognomonic
(can be found at idiopathic
inflammatory orbital syndrome and
optic neuritis).

CT:

Best for osseous changes (enlargement
and sclerosis of the large sphenoid
wing - high specificity)

Intralesional calcifications

High and homogeneous enhancement
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(Meningioma of the optic nerve sheath) Female, 51, decreased visual acuity left.

Asymmetrical involvement of the left optic nerve sheath by solid mass lesion
hypointense on T2, suffering intense enhancement by paramagnetic agent. Note
that there are portions not involved the optic nerve sheath (arrows B and C figures )

. In the coronal plane it is clear that most of the injury is the side portion of the
sheath.

A. Post- contrast axial CT B. axial MR T1

C. axial MR T2 D. Coronal MRI T1 gadolinium fat

post- sat
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OPTIC NEURITIS

Pathology Clinical findings
Autoimmune process Loss of sight
triggered by systemic

disease, infection or any Acute onset

other factor
Pain
15-50 years
Uni or bilateral
Female predominance
Corticoids accelerates
recovering of vision

Look brain and spinal cord
(Multiple sclerosis and optic
neuromyelitis optica)
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OPTIC NEURITIS

Causes: idiopathic, infectious,
demyelinating, autoimmunes,
radiation

MRI:

Nerve enlargement

High T2 signal

Postcontrast enhancement specially in
intracanalicular and orbital (remember
the anatomy? If not go back to the
beginning)

Chronic phases - atrophy and T2 high
signal
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(Optic neuritis) Female, 20 years, episode of vision loss

Signal hyperintensity on T2 and enhancement throughout intra-orbital extension of
the optic nerve

A. Axial T2 fat sat

B. Axial post- gadolinium T1

C. Coronal post- gadolinium
T1
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OPTIC NEURITIS

Multiple sclerosis:

Optic neuritis is the first manifestation
in 15 - 30% of cases

50% of the optic neuritis cases evolve
to multiple sclerosis in two to five years

Neuromyelitis optica:

Bilateral

Acute

Either expansile or atrophy

High T2 signal

Some may enhance

Transverse myelitis in cervical and
thoracic spinal cord (extending for 3 or
more vertebral levels)
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(Optic neuritis) Male, 31 yo. Reduced visual acuity and pain in the left eye

T2WI hyperintensity of the left optic nerve, which presents blood brain barrier
breakdown. In the brain one can observe plaques of demyelination in the deep and
the subcortical white matter of the cerebral hemispheres and cerebellum

A. Coronal T2 fat sat B. Coronal T1 fat sat post-
gadolinium

C and D.
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If you don’t remember to look for brain injuries,
Dawson fingers will point to you!
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IDIOPATHIC INFLAMMATORY
ORBITAL SYNDROME

Pathology

Third more common orbit
affection

No local or systemic cause
Exclusion diagnosis

Many times the diagnosis is
only made by biopsy /
histopathological findings
Affects optic nerve on
diffuse or perineural

presentations

No sex predilection

Clinical findings
Acute/subacute onset

Painful proptosis
85% unilateral
Erythema
Blurred vision

Quick response to corticoids
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IDIOPATHIC INFLAMMATORY
ORBITAL SYNDROME

IMAGING:

Focal or diffuse expansile lesion
Unilateral, rarely bilateral

Three compartments (pre-septal,
extraconal and intraconal)
Increase and densification of fat
Diffuse enlargement of muscle and
tendon insertion (usually restricted to
one muscle)

Enhances post contrast

Mass effect

Globe invasion and bone erosion are
Not common
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Idiopathic inflammatory orbital syndrome ( diffuse ) Female, 52 years. Painful left
proptosis twenty days.

Both axial MRI T1 gadolinium - fat sat.

Increased and contrast enhancement volume of the medial, lateral and superior
rectus muscles, diffuse densification of retrobulbar fat involving the optic nerve.
Increased volume of the eyelids




2= 291Cr2016 2=

INTERNATIONAL CONGRESS OF RADIOLOGY

B og Anres, Av-Gemiinmen
J

LYMPHOMA

Pathology

Second most common
orbital disease (only after
endocrine ophthalmopathy)

10 -15 % of the orbital
masses

55% of malignant orbital
tumours

Lymphoma non Hodgkin
extranodal B cells

Adults above 50 years

75% will develops systemic
lymphoma

Clinical findings
Expansive mass

No pain
Proptosis
Mostly unilateral, but
bilateral masses are more

specific

Alteration of eye motricity
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LYMPHOMA
MRI:
Heterogeneous mass
Il defined

ntermediate T2 sign (high cellularity)
Heterogeneous enhancement
Expansile effect, remodeling bone but
rarely eroding

Like idiopathic inflammatory syndrome
it can affect the optic nerve on a
diffuse way

Tricky differential diagnosis with
idiopathic inflammatory syndrome,
both respond to corticotherapy and
have similar histopathological findings
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(Lymphoma) Female, 45. Painless progressive left proptosis since about a month

ago. On examination there is hyperaemia of the conjunctiva and ipsilateral eyelid
edema

Multicompartmental retroocular infiltration

Increased volume and heterogeneous signal hyperintensity on T2WI of both, the
extrinsic muscles and the retrobulbar fat, with loss of anatomical distinction

Extrinsic muscles enhancement, with slightly increased volume and heterogeneous
involvement of the retrobulbar fat

A and B. MRI Coronal T2.

C and D. Axial T1 fat sat
post- gadolinium
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OTHER STUFF

Septo-optic dysplasia

Congenital disease

Atrophy of optic nerve

Associated brain
malformations

Dysgenesis of the corpus
callosum

Absence of the septum
pellucidum

Schizencephaly (70%)

DRUSA

Punctiform hyaline material

deposition in the optic disc.

When calcified can be seen
on CT

Ectasia of the optic

nerve sheath

Not a pathology per se but
can be found in
Neurofibromatosis and
intracranial hypertension for
instance

Schwannomas

Tricky question! Remember
that there is no Schwann
cells surrounding the optic
nerves
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(Septo-optic dysplasia): Mild optic nerve

atrophy. Other findings: schizencephaly
and absence of septum pellucidum

Ectasia of the optic nerve sheath):
Increased bilateral optic nerve sheath,
and rectification of the posterior wall of
the globe may be related to increased

intracranial pressure
O A

(Drusa): Calcified hyaline deposition in both
eyes (arrows)
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