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Computed Tomography of Chiasmal Optic Neuritis

Mary K. Edwards,' Richard L. Gilmor, and James M. Franco

Three cases of chiasmal optic neuritis are described with
bitemporal visual field loss and enlargement of the optic chiasm
as demonstrated by computed tomography (CT). Exploratory
craniotomies were performed in two of the patients, but no tumor
was found. After corticosteroid treatment, all three patients
experienced virtually complete restoration of normal vision. Al-
though the CT presentation in these patients was indistinguish-
able from that of a chiasmal glioma, the clinical presentation of
acute visual loss in an older child or adult should suggest
chiasmal optic neuritis. A period of observation, with or without
a trial of corticosteroids, might permit the latter diagnosis and
obviate exploratory craniotomy.

Radiographic evidence of chiasm enlargement in patients with
chiasmal visual field defects strongly suggests an optic chiasm
glioma. Hoyt and Baghdassarian [1] have stated that exploratory
craniotomy and biopsy are not necessary because neuroradiologic
procedures alone can accurately diagnose chiasmal glioma. Our
experience with three patients indicates that optic neuritis rather
than optic chiasm glioma should be considered in cases of acute
bitemporal visual field loss with computed tomographic (CT) evi-
dence of chiasm enlargement. Exploratory craniotomy was per-
formed in two such patients, and no tumor was found. Because the
visual field loss cleared in all three patients and follow-up CT
showed normal optic chiasms, the diagnosis of optic neuritis was
made.

Case Reports
Case 1

A 41-year-old man had a 4 week history of decreasing vision in
both eyes, left worse than right. Visual acuity was 20/100 on the
right and reduced to finger counting on the left. A bitemporal visual
field defect was present, indicating a probable chiasmal lesion. A
CT scan showed enlargement of the optic chiasm with uniform
contrast enhancement suggestive of a chiasmal glioma (fig. 1). A
craniotomy was performed 5 days later. No chiasmal enlargement
or tumor was seen. No biopsy was performed because of the risk
of permanent damage to the optic chiasm. The patient was treated
with corticosteroids. In the month after surgery, visual acuity im-
proved to 20/25 in both eyes, leaving only minimal visual field
defects. Because of the marked clinical improvement, the diagnosis
of chiasmal optic neuritis was made. Five months later the patient
developed weakness in the lower extremities. Brainstem-evoked
potentials were abnormal, and the presumed diagnosis of multiple
sclerosis was made.

Case 2

A 9-year-old girl had a 3 month history of progressive loss of
vision in her left eye. Visual examination showed optic atrophy on
the left with visual acuity of 20/400. Visual acuity on the right was
20/20. Because a bitemporal visual field loss was demonstrated,
a chiasmal lesion was suspected. A CT scan showed enlargement
of the optic chiasm with contrast enhancement on the left (fig. 2).
A craniotomy was performed, revealing diffuse enlargement of the
left optic nerve and chiasm (about 2 X normal size). No gross tumor
of the nerve and chiasm was seen and no biopsy was performed.
After surgery, the patient was given a 2 week course of corticoste-
roids. Within 1 month her visual acuity improved to 20/30 on the
left and 20/15 on the right. The visual fields showed only minimal
bitemporal loss. A follow-up CT scan 3 months after surgery was
normal and showed no chiasmal enlargement.

Case 3

A 15-year-old girl had a 2 month history of progressive loss of
vision in her right eye. On admission her visual acuity was 20/15
on the left and reduced to light perception on the right. A temporal
field defect was found in the left eye; there was optic atrophy on
the right. A CT scan showed enlargement of the optic chiasm
without contrast enhancement (fig. 3). The CT appearance was
believed to be most compatible with an optic chiasm glioma; how-
ever, considering the clinical presentation and our past experience,
the decision was made to treat the patient with a 2 week course of
corticosteroids. Within 1 week her temporal field defect had largely
cleared, and visual acuity on the right had improved to finger
counting. Her vision continued to improve and returned to normal
within 1 month. A follow-up CT scan 3 months after the initial scan
showed a normal optic chiasm.

Discussion

Optic neuritis is a well recognized cause of acute loss of vision,
with spontaneous recovery in about 85% of cases [2]. The term
refers to inflammatory or toxic conditions of the optic nerves result-
ing in acute unilateral or bilateral visual loss [2-6]. There are many
causes of optic neuritis, but the most common associated disease
is multiple sclerosis. In American and European studies multiple
sclerosis followed optic neuritis in about one-third of affected pa-
tients, although various series reported an incidence between 13%
and 85% [2-5].

During the episode of acute visual loss, CT demonstration of
enlargement of the optic nerve is common, with or without associ-
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Fig. 1.—Case 1. 41-year-old man. Diffuse enlargement of optic chiasm
with uniform contrast enhancement (arrow). (Courtesy of V. M. Haughton,
Medical College of Wisconsin, Milwaukee, WI.)

Fig. 2.—Case 2. 9-year-old girl. Chiasmal enlargement with contrast

ated contrast enhancement [5]. The contrast enhancement is be-
lieved to reflect vascular permeability in the inflamed neural tissue
[6]. The common presentation of central scotomas suggests that
most demyelinative lesions occur in the prechiasmic part of the
optic nerve [7]. Bitemporal hemianopsia has been reported in
patients with multiple sclerosis, indicating that demyelinative lesions
can occur in the region of the chiasm [7]. A single autopsy case of
swollen optic chiasm in a 22-year-old women with widespread
multiple sclerosis is proof that optic neuritis can cause chiasmal
enlargement [8]. There is disagreement about the efficacy of sys-
temic corticosteroid therapy for optic neuritis, but such agents have
been recommended during the acute stages, when vision is severely
reduced [7].

The initial radiographic appearance of the chiasmal enlargement
in our three cases is not diagnostic of either optic neuritis or a
chiasmal glioma. Each case shows definite bilateral symmetric
enlargement of the chiasm in a pattern consistent with previous
descriptions of small chiasmal gliomas [9, 10]. Two of the patients
in our series showed contrast enhancement of the chiasm. Both
optic neuritis and optic nerve gliomas have been described with
either the presence or absence of contrast enhancement; therefore,
neither diagnosis is favored [5, 9, 10].

The initial clinical presentation in our three patients, although not
pathognomonic, is sufficiently suggestive of optic neuritis to justify
a period of observation. Although optic gliomas can occur in adults,
the median age of presentation is in early childhood and has been
reported as 2.3 and 4 years [11, 12]. In a series of 29 patients with
biopsy-proven optic chiasm gliomas, 21 occurred in patients age 6
or younger [12]. In contrast, although optic neuritis has been
reported in young children, it generally occurs in young adults
(mean age, 33.7 years) [2].

The acute onset of the symptoms also favors the diagnosis of
optic neuritis rather than glioma. Each patient in our series experi-
enced rapidly progressive loss of vision over a period of 3 months
or less. This is the common presentation in patients with optic
neuritis, whereas patients with optic gliomas typically have a long
history of visual disturbance [1, 13]; in a study of 36 children with
optic gliomas, 80% had chronic ocular symptoms when first seen
[1].

Optic chiasm gliomas have a high frequency of associated dis-

enhancement of optic chiasm on left (arrow).
Fig. 3.—Case 3. 15-year-old girl. Optic chiasm has uniform globular
appearance with no evidence of contrast enhancement (arrow).

orders including hydrocephalus, neurofibromatosis, diencephalic
syndrome, and hypothalamic signs[1, 11, 12]. Any of these findings
in the presence of an enlarged optic chiasm strongly favors the
diagnosis of tumor. None of these associated disorders was seen
in our three patients. Moreover, the observed rapid clearing of the
ocular signs and resolution of the chiasmal swelling was incompat-
ible with the diagnosis of chiasmal tumor, but diagnostic of chiasmal
optic neuritis.

Neuroradiologic evidence of chiasmal enlargement in patients
with visual field defects is such strong evidence for chiasmal glioma
that other diagnostic possibilities are seldom considered. Some
investigators advocate that the diagnosis of chiasmal glioma be
made on the basis of neuroradiologic evidence without incurring the
risk of craniotomy [1]. Others disagree, stating that all masses of
the optic nerve and chiasm should be biopsied [12]. Neither ap-
proach is necessary or advisable in patients with suspected chias-
mal optic neuritis. If the diagnosis of glioma is made solely on the
basis of the CT presentation, it may be erroneous. If all masses of
the optic chiasm are biopsied, there is an unnecessary risk of
associated permanent visual loss or damage.

Although chiasmal optic neuritis is uncommon, it should be
included in the differential diagnostic considerations of chiasmal
enlargement. When a patient's clinical presentation is not charac-
teristic of tumor, a period of observation with or without a trial of
corticosteroids, may spare the patient an incorrect diagnosis and
an exploratory craniotomy.
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