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MR of Malignant Optic Glioma of Adulthood

William S. Millar, Lisa M. Tartaglino, Robert C. Sergott, David P. Friedman, and Adam E. Flanders
Summary: A case of malignant optic glioma of adulthood is
imaged in its early and late stages with high-resolution MR. The
images show the mass to arise from the right optic nerve before
invasion of the optic chiasm.

Index term: Glioma; Nerves, optic (II)

In adults, malignant optic gliomas are rare,
rapidly fatal visual pathway tumors that can
mimic optic neuritis in their initial clinical pre-
sentation (1). We report the magnetic reso-
nance (MR) imaging appearance of a case of
malignant optic glioma of adulthood that origi-
nated in the proximal right optic nerve and rap-
idly progressed to involve the optic chiasm, hy-
pothalamus, ependyma, and left optic nerve.
This case report expands on information avail-
able on MR characteristics of malignant optic
glioma of adulthood (2) and documents the
evolution of this rare malignant neoplasm with
high-resolution imaging techniques.

Case History
A 60-year-old man presented with a 3-week history of

blurred vision in his right eye. Physical examination of the
right eye revealed an afferent pupillary defect, visual acu-
ity of 20/100, and papilledema; examination of the left eye
was unremarkable. Initial MR images (Fig 1 A–C) showed
nonspecific enlargement and enhancement of the right
optic nerve consistent with the clinical diagnosis of optic
neuritis. A course of intravenous steroids was instituted,
but because there was no response, a medial decompres-
sion orbitomy was performed. Meningeal biopsy at that
time suggested sarcoidosis.

Six weeks later, the patient returned with markedly
decreased visual acuity in the right eye and a central
retinal artery occlusion. Examination of the left eye re-
mained unremarkable. The patient was again placed on a
course of intravenous steroids. Despite the interval surgery
and biopsy, a repeat MR study (not shown) revealed no
significant interval change in the morphology and extent of
the right optic nerve abnormality.

Approximately 6 months later, the patient presented
with mildly decreased visual acuity (20/50) in the left eye.
MR images of the orbit and retroorbital regions showed a
large mass involving both optic nerves (Fig 1 D,E) and
optic chiasm (Fig 1F) with invasion of the hypothalamus
and seeding of the ependyma (Fig 1E). Excisional biopsy
of the right optic nerve was reported as anaplastic astro-
cytoma. The patient received radiation and chemotherapy
but died 5 months later of tumor progression.

Discussion

Gliomas of the optic pathway can be catego-
rized into two groups: (a) the relatively benign
optic nerve glioma that typically occurs in the
pediatric population and (b) the malignant optic
glioma of adulthood (3). The more common
benign optic nerve glioma is considered a low-
grade astrocytoma (1, 4) and is frequently as-
sociated with neurofibromatosis type 1. Malig-
nant optic glioma of adulthood, on the other
hand, is an extremely rare optic pathway tumor.
The most recent review of the literature (1)
found only 30 reported cases since the turn of
the century. Patient ages in that review ranged
from 22 to 79 years, with a mean age of 52
years. There is no reported association with
neurofibromatosis. Malignant optic glioma of
adulthood is classified pathologically as either
an anaplastic astrocytoma or a glioblastoma
multiforme (3). As such, malignant optic gli-
oma of adulthood represents an unusual pre-
sentation of a common tumor of the central
nervous system.
At initial presentation of the current case of

malignant optic glioma of adulthood, the major
MR imaging features were mild enlargement
and enhancement of the proximal right optic
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Fig 1. A 60-year-old man with malignant optic glioma of
adulthood. A–C, Initial presentation.

A, Contrast-enhanced right parasagittal T1-weighted (800/
23/2 [repetition time/echo time/excitations]) MR images show
mild enlargement and contrast enhancement of a prechiasmal
segment (straight arrow) and proximal intracanalicular segment
(curved arrow) of the right optic nerve. P indicates pons; s, sphe-
noid sinus; and f, right frontal lobe.)

B, Contrast-enhanced coronal T1-weighted (450/11/2) MR
image of the orbital apex with fat-suppression technique shows
enlargement and enhancement of right optic nerve (straight ar-
row) as well as abnormal enhancement of optic nerve sheath and
adjacent fat (curved arrow).
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nerve (Fig 1 A,B) without involvement of the
optic chiasm (Fig 1C). These features of malig-
nant optic glioma of adulthood in its early
stages are nonspecific. Similar findings may be
seen in demyelinating conditions such as mul-
tiple sclerosis, inflammatory and infectious
causes of optic perineuritis, primary low-grade
optic nerve gliomas, lymphoma, leukemia, and
metastasis (4).
In the current case, 9 months after initial pre-

sentation, MR images of malignant optic glioma
of adulthood showed an aggressive process,
which extensively involved the right optic nerve
and sheath (Fig 1D) as well as the proximal left
optic nerve (Fig 1E) and optic chiasm (Fig 1F).
We found one report of the MR characteristics of
a pathologically proved case of malignant optic
glioma of adulthood in its later stages in the
literature (2). Our case report supports and ex-
pands on these findings in late-stage malignant
optic glioma of adulthood through the use of
contrast enhancement and fat-suppression
techniques.
Whereas some pathologic processes enlarge

the optic nerve without usually affecting the op-
tic nerve sheath (optic neuritis, optic nerve isch-
emia), others enlarge the optic nerve sheath
without usually affecting the optic nerve (men-
ingioma, pseudotumor) (4, 5). Processes re-
ported to affect frequently both the optic nerve
and sheath include optic glioma, perioptic neu-
ritis from infectious and granulomatous causes
leukemia, lymphoma, and metastatic disease
(4, 5). Those processes that involve both the
optic nerve and sheath would be favored in the
differential diagnosis of the lesion in this case.
The anatomic point of origin of malignant

optic glioma of adulthood has been a source of
controversy in the literature (3), largely because
of the rarity and rapid progression of malignant
optic glioma of adulthood. From the clinical
perspective, uniocular visual loss suggests ori-
gin in the optic nerve, whereas bilateral visual
changes imply origin in the optic chiasm (6).

C, Contrast-enhanced coronal T1-weighted (800/23/2) MR
images of the optic nerves (small white arrows) immediately
anterior to the optic chiasm, the optic chiasm (large white arrow),
and the adjoining posteriorly located optic tracts (black arrows)
show no evidence of enlargement or contrast enhancement. The
hypothalamus (asterisks) is uninvolved as well. Slightly more
anterior coronal images (not shown) show a mildly enlarged right
optic nerve with small medial and lateral foci of peripheral con-
trast enhancement.
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Fig 1, continued.
D–F, Follow-up examination nine months later.
D, Contrast-enhanced axial T1-weighted MR image (650/

23/2) of orbits with fat-suppression technique shows enlarge-
ment and enhancement of the right optic nerve (asterisks).
Spiculated enhancement of intraconal fat (open arrows) adja-
cent to optic nerve sheath (small closed arrows) is present.

E, Contrast-enhanced coronal T1-weighted MR image (spin-
echo 550/14/2) of the retroorbital region with fat-suppression
technique reveals homogeneous enhancement of a markedly
enlarged right optic nerve (curved black arrow) and a moder-
ately enlarged left optic nerve (straight black arrow). Abnormal
enhancement of hypothalamus (arrowhead), septum pelluci-
dum (straight white arrow), and ependyma (curved white ar-
row) of right lateral ventricle is seen.

F, Contrast-enhanced coronal T1-weighted MR image (spin-
echo 550/14/2) shows a large lobulated enhancing mass of the
optic chiasm (arrows).
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Hypothalamic symptoms, such as polyuria and
polydipsia, that may appear late in the clinical
course suggest secondary invasion of the hypo-
thalamus by malignant optic glioma of adult-
hood, rather than a hypothalamic origin of ma-
lignant optic glioma of adulthood, as had been
suggested in the earlier literature (3, 6). Radio-
logic proof of malignant optic glioma of adult-
hood originating in one of the optic nerves
rather than the optic chiasm, however, is almost
nonexistent. One report (7) with computed to-
mography and pneumoencephalography find-
ings described a case of malignant optic glioma
of adulthood that extensively enlarged the optic
nerve but not the optic chiasm. In the current
case of malignant optic glioma of adulthood,
MR images show an even earlier stage of op-
tic nerve involvement (Fig 1 A,B), again with-
out chiasmal enlargement or enhancement
(Fig 1C).
The clinical presentation and evolution in our

case is a classic example of the syndrome of
malignant optic glioma of adulthood, as defined
by Hoyt et al (6). In this syndrome, the physical
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signs that would normally raise suspicion for an
intraorbital mass are absent, or, when present,
occur late in the clinical course and are mild in
extent. When an optic nerve is initially involved,
the diagnosis of acute optic neuritis is sug-
gested, particularly if a response to intravenous
steroids is seen. However, in the syndrome of
malignant optic glioma of adulthood, progres-
sive loss of visual acuity, central retinal vein
and/or artery occlusion, and monocular blind-
ness occur in rapid succession. Decreased vi-
sual acuity in the contralateral eye associated
with bilateral optic disk edema suggests chias-
mal involvement and can follow as early as 5 to
6 weeks after the initial monocular visual dis-
turbances. Malignant optic glioma of adulthood
involving the optic chiasm may then directly
invade the hypothalamus, basal ganglia, and
internal capsule. Hypothalamic symptoms usu-
ally occur late in the clinical course (3). Lepto-
meningeal and subpial spread of malignant op-
tic glioma of adulthood to the medial temporal
lobes and brain stem has been reported at au-
topsy (7). The current case demonstrates
spread of malignant optic glioma of adulthood
to the ependyma of the lateral ventricles (Fig
1 E). Previous MR and computed tomography
reports of malignant optic glioma of adulthood
have not demonstrated this type of spread.
The results of surgery, radiation, and chemo-
therapy in the treatment of malignant optic gli-
oma of adulthood are extremely disappointing;
survival from the time of presentation is usually
less than 1 year (2). Consideration of malignant
optic glioma of adulthood in the differential di-
agnosis of optic neuritis, particularly in older
patients, may alter the course of an otherwise
rapidly fatal malignancy. Because early physi-
cal signs of an intraorbital mass are usually
absent in the syndrome of malignant optic gli-
oma of adulthood, the role of MR imaging in the
early diagnosis of this disease assumes even
greater importance.
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