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Abstract.

A 43-year-old woman presented with painful visual loss and optic disk edema in the right eye

(OD) diagnosed as optic neuritis. Initial non-gadolinium-enhanced fat suppressed cranial magnetic
resonance imaging (MRI) was normal. Three months later, the disk edema persisted and a gadolinium-
enhanced MRI scan of the brain and orbits with fat suppression showed enhancement of the optic
nerve OD, most consistent with an optic nerve sheath meningioma. The diagnostic difference between

optic neuritis and optic nerve sheath meningioma is discussed.
© 2001 by Elsevier Science Inc. All rights reserved.)
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Case Report

A 43-year-old-woman noted discomfort in the
right eye (OD) for one week associated with a cen-
tral scotoma. Her left eye (OS) was normal. She has
no medical problems and is taking no medications.

Neuro-ophthalmologic examination on March 3,
1998, showed a visual acuity of 20/20-2 OD and 20/20
OS. Color vision was 5 of 14 OD and 8 of 14 OS, using
the Ishihara pseudo-isochromatic plates. Goldmann
perimetry revealed an enlarged blindspot OD and
normal visual field OS. Pupils were equal with normal
reactivity, and there was 0.9 log unit relative afferent
pupillary defect OD. Motility findings, trigeminal,
and facial function, palpebral fissures, and exophthal-
mometry were normal. Slit lamp biomicroscopy was
normal. Ophthalmoscopy showed optic disk edema
OD and a normal-appearing optic nerve OS. The re-
mainder of the retinal examination was normal.

Prior to presentation, a non—-gadolinium-enhanced,
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optic nerve sheath meningioma
orbital MRI with fat suppression and gadolinium
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fat suppressed T1- and T2-weighted magnetic reso-
nance imaging (MRI) scan of the brain and orbits
was obtained and was normal (Fig. 1). To better de-
fine the lesion, a repeat cranial and orbital MRI with
fat suppression and gadolinium was recommended.
The patient refused.

Medical evaluation included a complete blood
count, electrolytes, antinuclear antibody, syphilis se-
rology, and serum glucose, all of which were normal.

The patient was re-evaluated by her general oph-
thalmologist on March 30. At that time, she had a
visual acuity of 20/200 OD and 20/25 OS and per-
sistent disk edema OD. She was treated with
intravenous methylprednisolone 1 g/day for 3 days
and a prednisone taper for presumed optic neuritis.
She was examined again on April 9, April 13, April
30, May 4, and May 18, 1998. On each visit her visual
acuity slowly improved ODj; however, the disk edema
persisted. A neuro-ophthalmologic examination on
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DISK EDEMA AND CRANIAL MRI

Fig. 1.

May 21, 1998, showed visual acuity of 20/30 OD and
20/20 OS. Color vision was 6 of 14 OD and 11 of 14
OS, using the Ishihara pseudo-isochromatic plates.
Goldmann perimetry revealed a central scotoma OD
and normal visual field OS. Pupils and motility ex-
amination were unchanged and ophthalmoscopy
continued to show optic disk edema OD with a nor-
mal appearing optic nerve OS. The remainder of the
retinal examination was normal.

Further testing included a chest radiograph and
serum angiotensin converting enzyme (ACE), which
were normal. A gadolinium-enhanced T1-weighted
MRI of the brain and orbits with fat suppression
showed enhancement of the optic nerve OD most
consistent with an optic nerve sheath meningioma
(ONSM, Fig. 2).

Discussion

Much of our information about optic neuritis is
derived from the Optic Neuritis Treatment Trial
(ONTT)."™" In this multicenter study, disk edema
occurred in 35.3% of patients at presentation.‘2
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Initial images. Normal axial fat suppressed non—gadolinium-enhanced orbital T1- and T2-weighted MRI scan.

Much of the visual recovery in optic neuritis occurs
after one month, and optic disk pallor occurs in
cases with incomplete and complete recovery.5 In
some cases with intermittent follow-up, persistent
optic disk edema may really represent recurrent op-
tic neuritis. This was obviously not the case in our pa-
tient. Moreover, her optic disk edema did not im-
prove over a period of 3 months, uncharacteristic
for optic neuritis.> With ONSM, the optic nerve is
swollen in 59% of patients, 41% having optic atro-
phy.”” Twenty-six percent of patients have optociliary
collateral shunt vessels of the optic nerve and 57% of
these patients have disk edema.'

The majority of patients with optic neuritis are be-
tween the ages of 20 and 50 years, and 77% are
women.” In ONSM, the median age of onset of
symptoms is 40 years, and the majority are women.'®
Periorbital pain occurs in 92% of patients with optic
neuritis, with pain with eye movement in 87%.? Our
patient had some periorbital discomfort but not with
eye movement. Headaches are occasionally seen in
patients with ONSM."*

Fig. 2. Afterimages. Axial and sagittal oblique fat suppressed gadolinium-enhanced cranial T1-weighted MRI showing
enhancement of the optic nerve OD (arrow) most consistent with an optic nerve sheath meningioma.
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Various types of visual field defects may be found
in optic neuritis with nerve fiber type defects being
most common (20%) and central or cecocentral de-
fects in only 8% of patients."" The visual field defects
in ONSM include central scotomas, enlarged blind-
spots, and generalized constriction.'*

In the ONTT, unenhanced MRI scans were ob-
tained at baseline to evaluate intracranial signal ab-
normalities (demyelinating plaques). Gadolinium
was not generally available and optic nerve imaging
was not performed.* The best way to evaluate for a
demyelinating lesion of the optic nerve is an orbital
fat suppressed gadolinium-enhanced cranial MRIL.’
Gadolinium does not cross the blood-brain barrier
and enhancement with gadolinium administration
denotes disruption of the blood-brain barrier within
the optic nerve.’ The affected optic nerve enhances
because gadolinium induces a local magnetic field,
resulting in a bright signal on Tl-weighted fat sup-
pressed images.” Orbital fat suppression is necessary
to visualize structures in which there is a large
amount of fat, like the orbits.”'* This optic nerve en-
hancement can differentiate between ONSM and
optic neuritis. In patients with optic neuritis, gado-
linium enhancement is transient, remitting in days.
This can differentiate between new and older demy-
elinating optic nerve lesions.® Indeed, optic nerve
enhancement for long periods of time can differen-
tiate between ONSM and more remote optic neuri-
tis.”® Cranial and orbital MRI is the best procedure
to demonstrate an ONSM."” The meningioma ap-
pears isointense on T1- and T2-weighted images and
enhances diffusely with gadolinium."

A reasonable approach in a patient presenting
with a presumed optic neuritis is to obtain a gadolin-
ium-enhanced, orbital fatsuppressed MRI scan of
the brain and orbits. This type of MRI is important
for two reasons, the first being to rule out other pos-
sible causes for the optic neuropathy. The second is
to evaluate for lesions consistent with demyelination
(including the involved optic nerve), which would
support the diagnosis. According to the ONTT, the
number of demyelinating lesions on the brain MRI
is predictive for the development of clinically defi-
nite multiple sclerosis (CDMS)." This approach is es-
pecially timely, because recent data shows benefit
with a weekly treatment of intramuscular interferon
beta-1a for patients having their first demyelinating
event if they are at high risk for the development of
CDMS. This risk is dependent upon the number of
brain lesions on the cranial MRL."

If a patient has optic neuritis, follow-up examina-
tion within one month should show improvement of
the disk edema. At this time, the patient should be
re-evaluated for the appearance of a macular star,
which may not develop until 2 weeks after presen-
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tation of optic disk edema.® If a macular star is
present, this rules out optic neuritis and the possible
development of CDMS, and would prompt a work-
up for neuroretinitis.’

In summary, if over time the patient’s symptoms and
examination do not follow the natural history of the
presumed diagnosis, one must consider another diag-
nosis. Cranial MRI with orbital fat suppression and gad-
olinium enhancement is the procedure of choice when
neuroimaging patients with optic neuropathies.
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