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Perioptic Cyst Distal to Optic Nerve Meningioma: MR Demonstration

Bertil Lindblom,"” David Norman,? and William F. Hoyt'*

Summary: Dilation of the subarachnoid space between the distal
edge of an optic nerve sheath meningioma and the eyeball has
previously been observed during surgery and considered a rare
finding. We observed such perioptic cysts in seven patients
with optic nerve meningioma and describe the MR features of
this finding.

Index terms: Orbits, neoplasms; Meningioma; Nerves, optic (Il);
Magnetic resonance, fat suppression

In 1989, McNab and Wright (1) reported the
surgical finding of a cystic dilation of the optic
nerve sheath distal to an optic nerve sheath
meningioma. They opined that this was a very
rare phenomenon. In a review of magnetic reso-
nance (MR) scans of 13 patients with optic nerve
sheath meningioma, we observed seven patients
with distal perioptic cysts. The cyst was best
defined on fat-suppressed T1-weighted MR im-
ages obtained following gadolinium-diethylene-
triaminepentaacetic acid (GD-DTPA) administra-
tion.

Case Reports

MR images from a group of 13 patients with optic nerve
sheath meningioma seen in the UCSF Neuro-Ophthalmo-
logical Unit during 1990 and 1991 were reviewed. Patient
age ranged from 15 to 58 years (mean 40); eight of the
patients were women. Patients were examined on a 1.5-T
magnet (GE Signa, Milwaukee, WI) using either a head coil
and/or a 3-inch surface coil (eight patients). Section thick-
ness was 3 mm in all cases. Imaging techniques included
short TR/TE images in all patients prior to and following
Gd-DTPA in the axial, sagittal oblique, and coronal planes
and long TR, long TE images in the coronal plane only in
six patients. Post-gadolinium examinations were performed
using a chemical shift fat-suppression technique. In seven
of the 13 cases, MR images disclosed a distal perioptic
cyst. Since orbital surgery is not part of our treatment
regimen for this type of lesion, surgical confirmation was
not available. The following three case reports illustrate the
clinical and imaging findings in patients with perioptic

cysts, and are representative of the other four cases en-
countered as well.

Case 1

A previously healthy 39-year-old man complained of
blurred vision in the right eye. Visual acuity was 20/40.
and an afferent pupillary defect and chronic optic disc
edema in the right eye were noted. MR revealed a sheath
type enhancement of the right optic nerve extending from
6 mm behind the globe, through the optic canal, to the
intracranial lip of the optic canal. Cystic dilation of the
nerve sheath was seen between the distal edge of the tumor
and the eyeball (Fig. 1). The findings were characteristic of

Fig. 1. T1-weighted 700/12/2 (TR/TE/excitations) post-gac-
olinium 3-mm thick axial scan obtained with fat suppression in a
head coil. Note perioptic enhancement of the mid portion of the
optic nerve which reflects a meningioma. The anterior 6 mm of
the nerve appears normal with two adjacent low intensity linear
bands representing dilated perineural CSF-containing spaces (ar-
rows).
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an optic nerve sheath meningioma. Neither surgical nor
radiation therapy was felt to be indicated.

Case 2

As a young girl, a 36-year-old woman gradually lost all
vision in the left eye. Bilateral optic nerve meningiomas
were diagnosed at age 27, when she presented with symp-
toms of brief obscurations of vision in her right eye. Visual
acuity at the time was 20/15. The right optic disc was
chronically swollen with optociliary bypass veins. The left
optic disc was atrophic. CT showed intracranial extension
of the tumor. Eight years later, the vision in her right eye
was progressively compromised. The intracranial portion
of the tumor was surgically removed, followed by radiation
therapy with 5400 cGy. Vision has remained stable since
therapy. Follow-up MR scans confirmed bilateral optic
nerve meningiomas (Fig. 2). On the right, there was a cystic
dilation of the perioptic space distal to the right optic nerve
meningioma. The most anterior edge of the meningioma
was 10 mm behind the globe. Previous CT scans did not
reveal the cyst; it is not known when in the course of the
disease the cyst developed.

Case 3

A 13-year-old girl complained of blurred vision and an
nward turning of the right eye. Visual acuity was 20/400
in the right eye and 20/20 in the left eye. The right optic
disc was pale. MR showed tubular enhancing enlargement
of the right optic nerve consistent with optic nerve sheath
meningioma. There was an intracanalicular but no intracra-
nial tumor extension. A perioptic cyst was seen distal to
the meningioma (Fig. 3). No therapy was given.

Fig. 2. Axial T1-weighted MR image (600/20/2) (obtained with
fat suppression after Gd-DTPA administration) showing bilateral
Cptic nerve meningiomas. The anterior aspect of the right sheath
meningioma begins approximately 10 mm posterior to the globe
and extends along the optic nerve through the optic canal. Arrows
highlight the margins of a fluid accumulation eccentric to the
distal right optic nerve. The tumor on the left approximates the
posterior aspect of the globe and extends posteriorly to involve
the intraorbital and intracranial optic nerve.

Fig. 3. T1-weighted (600/20/2) post-gadolinium 3-mm axial
scan (obtained with fat suppression) demonstrates meningioma
of the posterior two thirds of the right optic nerve sheath. Anterior
to the meningioma there is dilation of the optic nerve sheath
(arrows). In the central portion of the dilated nerve sheath is an
atrophic optic nerve.

Discussion

Contrast between retrobulbar fat and the optic
nerve and ocular muscles is quite good on T1-
weighted imaging techniques. In the detection of
enlargement of the optic nerve-sheath complex,
this imaging technique is quite satisfactory, but
specificity is limited. The addition of gadolinium
contrast agents improves conspicuity and to
some degree, specificity, in that benign expansion
of the optic nerve sheath will not enhance; how-
ever, the ability to visually detect enhancement
with gadolinium is limited on standard T1-
weighted images, in that both retrobulbar fat and
gadolinium have short T1 relaxation times, and
contrast resolution between the two is limited.
Fat-suppression techniques will increase the con-
trast between enhancing intraorbital structures
and fat (2). Lesions that exhibit high signal due
to paramagnetic relaxation enhancement are eas-
ily distinguished from the signal suppressed low-
intensity lipid. This technique significantly im-
proves sensitivity of MR in the detection and
characterization of meningioma and in the dem-
onstration of subtle spread through the intra-
canalicular course of the nerve (3-5, 7); it was
particularly useful in improving our ability to
demonstrate dilatation of the perioptic sheath
distal the optic nerve meningiomas reviewed.

The normal subarachnoid space around the
optic nerve is normally slightly bulbous just be-
hind the eyeball, but the enlargement is never, to
our knowledge, as pronounced as was seen in
our patients with optic nerve sheath meningioma.
In these cases, cystic dilation combined with



1624 LINDBLOM

atrophic thinning of the optic nerve (Fig. 3) in-
creased the volume of the perioptic space distal
to the meningioma. The MR signal in the abnor-
mally enlarged perioptic space had an intensity
similar to that of cerebrospinal fluid (CSF) on T1-
weighted images in all patients studied. T2-
weighted images (three patients) exhibited high
signal intensity, identical to CSF. The MR find-
ings, therefore, indicate that the cysts were the
result of CSF accumulation in the subarachnoid
space. It did not appear that the fluid communi-
cated with the more proximal subarachnoid space
as it was obliterated by perioptic nerve tumor. At
surgery, McNab and Wright (1) found that the
fluid in a similar cyst was under considerable
pressure. Therefore, it is possible, but not proven,
that the perioptic cyst can compromise optic
nerve function, adding to the damage caused by
tumor compression. The possible beneficial effect
of surgical decompression of these cysts has yet
to be demonstrated.

The mechanism for the fluid accumulation is
obscure (1). One explanation could be local col-
lection of fluid derived from the tumor or from
the surrounding sheaths. Another could be im-
paired fluid exchange by mechanical factors
causing increased pressure in the subarachnoid
space. Perioptic cyst with orbital meningioma
may be related to cysts associated with intracra-
nial meningioma. Such cysts are relatively rare
and the mechanism for their development is spec-
ulative. In a review of the literature, Umansky et
al found 85 cases of cyst formation related to
intracranial meningioma (6). These cysts may be
intratumoral or peritumoral (7, 8). They may be
associated with all histologic types of meningi-
oma. Intratumoral cysts are rare and probably
develop from foci of necrosis. The more common
peritumoral cysts may be lined by tumor cells or
by reactive gliotic tissue, or they may represent
loculation or dilation of the adjacent subarachnoid
space. The perioptic cysts described above are
most probably of this latter type.

A perioptic cyst must not be confused with the
sometimes rounded appearance of the distal part
of optic nerve glioma in patients with neurofibro-
matosis (9). This change in optic nerve contour
is seen on MR images in which the image plane
cuts the kinked optic nerve at a right angle to its
course. The nerve can be differentiated from
perioptic cyst by the discontinuity of the optic
nerve contour, and also by the prominent deflec-
tion of the nerve on the sagittal images.

Ophthalmoscopic findings suggestive of optic
nerve meningioma are chronic disc edema, or
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optic atrophy with or without optociliary bypass
veins (10). These signs are usually interpreted as
evidence that the meningioma extends to the
back of the globe. In one of our patients (case 2),
who had marked chronic disc edema and opto-
ciliary bypass vessels on the disc, the distal edge
of the tumor, as defined by MR, was 10 mm
behind the globe (Fig. 2). Two other patients had
mild swelling of the optic disc, although the
meningioma did not reach the back of the eyeball.
Another case of optic nerve meningioma with
optociliary bypass veins was recently reported by
Hendrix et al (4), in which the distal tumor edge
was 10 mm behind the globe. These cases illus-
trate that disc edema with or without optociliary
bypass veins can occur in association with me-
ningioma that spares the distal part of the optic
nerve.

Regardless of the mechanism of the cyst for-
mation, we have shown that the presence of a
distal perioptic cyst may now be determined by
MR. T1-weighted techniques using gadolinium
and fat suppression improve conspicuity and
specificity. Our review suggests that this phe-
nomenon is more common than has been previ-
ously appreciated. The finding appears thus far
to be unique to optic nerve meningiomas. Its role,
if any, in clinical symptomatology remains to be
clarified.
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