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Summary: We describe six cases of cannalicular optic nerve
meningioma in which the diagnosis was missed for more than
1 year after the onset of symptoms. Clinical features led to a
misdiagnosis of optic neuritis in all cases. Although atypical
clinical progression led to further imaging studies, they did
not provide the diagnosis because of inappropriate imaging
protocols. Diagnosis was eventually made on the basis of
high-spatial-resolution contrast-enhanced MR findings. Ra-
diologists should have a high suspicion for the diagnosis of
optic canal meningioma in patients with unexplained visual
loss, particularly when visual loss is progressive. Investigation
in these cases should include high-spatial-resolution MR im-
aging of the orbit before and after contrast medium admin-
istration, and fat suppression should be used in combination
with contrast enhancement whenever possible.

Meningiomas are the most common intracranial tu-
mor and involve the orbit in 0.4–1.3% of cases (1).
Involvement of the optic pathways producing visual loss
is not uncommon (1–3). The optic pathways can be
affected within the orbit by meningiomas arising from
the optic nerve sheath or within the skull by meningio-
mas arising from or involving the sellar and parasellar
regions (2, 4). Of particular significance are meningio-
mas arising from and growing within the optic nerve
sheath, because these tumors can cause significant optic
nerve compression while small. This is particularly true
when the tumor arises within the optic canal where
expansion is limited by the bony canal walls, allowing
very small tumors to cause significant compression of
the optic nerve (1, 3). Intracanalicular spread of intra-
cranial meningiomas can also occur, and even thin lay-
ers of en-plaque tumor extension may cause significant
visual symptoms under these circumstances (1–3).

There are two specific problems with the diagnosis
of optic canal meningiomas, one clinical and one
radiologic. Clinically, these tumors commonly occur
in young adult women, presenting with unilateral vi-
sual loss and closely mimicking the clinical presenta-
tion of optic neuritis (2, 5, 6). Radiologically, these
tumors may be extremely small despite causing sig-

nificant symptoms and can easily be overlooked on
routine imaging protocols (2).

These case reports present a review of six patients
with intracannalicular optic nerve meningioma in
whom diagnosis was delayed despite extensive clinical
and radiologic examination. The aims of these case
reports are to raise awareness of the features of optic
canal meningioma and to highlight the steps neces-
sary for successful diagnosis.

Case Reports and Results
This study is part of a retrospective review of orbital imaging

performed over the 6-year period 1996–2002. During that time,
intracannalicular optic nerve meningioma was diagnosed in 18
patients. The six patients presented are the subset of those 18
in whom diagnosis was delayed by more than 1 year from initial
symptoms. The diagnosis was made in all cases following re-
ferral to the Manchester Royal Infirmary and Royal Eye Hos-
pital (a large tertiary referral center for orbital imaging) for
further investigation (five cases) or review (one case). Initial
investigations, presented here, were performed at a variety of
other institutions.

The clinical history was extremely similar in each case. The
patients were all female (age range, 24–38 years [Table]). Four
patients presented with sudden visual loss in one eye, which in
one case was painful. The other two patients described gradual
visual deterioration with short-lived, repeated episodes of vi-
sual clouding over a period of several weeks before a more
dramatic and sudden deterioration in vision on one side. On
examination, all were found to have visual impairment in the
affected eye. There was peripheral field restriction in five of six
patients, and none demonstrated scotomal loss. Pallor of the
optic disks was noted on fundoscopy in two cases, but there
were no other physical symptoms or signs. Medical histories
were unremarkable.

Imaging was performed at presentation in three cases (CT in
one and MR in two). In each case, the imaging examination
consisted of a routine brain scan and no specific orbital images
were performed. In case 1, “extensive high signal intensity
abnormalities” were described “throughout the white matter”
“in keeping with multiple sclerosis.” The imaging investigations
in the other two cases were reported as normal.

In each case, a presumptive diagnosis of optic neuritis was
made and the patients were treated with high-dose intravenous
steroids. Examination of CSF for oligoclonal bands was per-
formed and was negative in all cases. Five patients showed
some improvement in visual acuity in response to steroids; the
remaining case remained stable with mild visual impairment.

In all cases, progressive visual deterioration continued fol-
lowing the initial steroid treatment. In two cases, the deterio-
ration appeared to be episodic, and in the other four cases to be
gradually progressive. Two cases (1 and 4) also developed
visual impairment in the normal eye. Five patients received
further courses of high-dose intravenous steroids (one to three
courses) for subsequent episodes of visual deterioration.

In all cases, imaging investigations were performed to inves-
tigate the progressive visual loss. All patients had MR (between
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two and six investigations), and one patient had an orbital CT
(case 2). These investigations were considered normal in pa-
tients 2 and 5. The presence of optic nerve sheath enlargement
was noted in patients 3 and 6. In patient 4, the presence of a
small cribriform plate meningioma was noted but was felt to be
incidental in nature. In patient 1, the white matter abnormal-
ities seen at diagnosis were not present on follow-up images
and the original films were not available for review. Subsequent
MR demonstrated a small (5-mm) enhancing nodule on the
cribriform plate and abnormal enhancement around the ante-
rior clinoid processes. The cribriform nodule was diagnosed as
an incidental cribriform plate meningioma. The chiasmal en-
hancement was thought to be inflammatory, and a diagnosis of
probable sarcoidosis was made. The patient continued on ste-
roid therapy, but visual deterioration continued and she sub-
sequently developed a third nerve palsy. Meningeal biopsy was
performed but was normal; however, in the face of progressive
multiple cranial nerve palsies, cytotoxic treatment with a com-
bination of steroids and cyclophosphamide was commenced for
suspected sarcoidosis. This led to an improvement in the third
nerve palsy, although visual deterioration continued and the
patient became bilaterally blind.

A diagnosis of optic nerve meningioma was eventually made
in all six cases and was histologically confirmed in five patients
who underwent surgical treatment. In case 1, histologic confir-
mation was not available because surgery was not considered
worthwhile in the face of complete bilateral visual loss. The
imaging appearances in cases 2 and 3 are illustrated in Figures
1 and 2. In all cases, final diagnosis was made on the basis of
MR findings. The MR and CT examinations performed before
diagnosis were reviewed retrospectively by two experienced
neuroradiologists with an interest in orbital imaging (A.J.,
R.D.L.). Films were available from 13 of the 16 previous in-
vestigations. Abnormalities were seen in cases 1–4 and 6. The
findings in cases 1, 3, 4, and 6 agreed with the reports described
above. Review of the CT scan of the orbits in patient 2 dem-
onstrated a small subtle mass in the apex of the left orbit that
had not been noted on the original report (Fig 1).

The diagnosis of opticnerve meningioma rested on the suc-
cessful identification of tumor within the optic canal (six of six
cases), orbital apex (six of six cases), and along the wall of the
sulcus chiasmaticus (three of six cases). Typical radiologic fea-
tures were also noted that support the diagnosis of optic canal
meningioma, these were: 1) Visualization of the optic nerve
within the enhancing meningioma in the optic canal (tram-
track sign; five of six cases); 2) En-plaque growth along the
optic nerve sheath in the orbit (three of six cases); 3) En-plaque
growth of the tumor along the wall of the sulcus chiasmaticus
giving a “rose thorn” appearance on axial images (two of six
cases); 4) Growth of a nodule of tumor extending ventrally
from the cranial end of the optic canal (three of six cases); and
5) Evidence of en-plaque connection between the optic canal
mass and a cribriform plate tumor (two of six cases).

None of these radiologic signs were observed on prediag-
nostic images, even on review after the diagnosis had been
made. Comparison of the imaging protocols of diagnostic and
nondiagnostic images showed that the use of high-spatial-res-

olution (�3-mm through-plane) postcontrast images of the
orbit is common to all diagnostic images, and in all cases the
tumor was best demonstrated on a contrast-enhanced T1-
weighted volume acquisition with a through-plane spatial res-
olution of 0.5–1.5 mm. The use of multiplanar imaging or
image reconstruction was also common to all diagnostic im-
ages. Although it was not essential for the demonstration of
disease, it was helpful in appreciating the topography and
extent of individual lesions. Demonstration of the orbital extent
of the tumor relied on a combination of high spatial resolution,
contrast enhancement, and fat suppression and in case 2, where
fat suppression was not available; the orbital extent of the
tumor was difficult to appreciate.

FIG 1. Case 2.
A, CT image from case 2, showing a small soft tissue mass at

the apex of the right orbit (arrow). This image is a prediagnostic
scan obtained before the patient’s referral to our center. The
nerve enlargement is subtle and is difficult to appreciate be-
cause of the relatively thick sections. This abnormality was iden-
tified only on retrospective review.

B, T1-weighted MR image, reconstructed along the optic
pathways, showing slight widening of the soft tissue of the optic
nerve–optic nerve sheath complex at the orbital apex. The ab-
normality is still subtle and could easily be overlooked.

C, Coronal T1-weighted MR image also showing subtle in-
crease in the size of the soft tissue signal intensity within the right
optic canal.

D, Postcontrast T1-weighted MR image, reconstructed along
the optic pathways, showing enhancement surrounding the op-
tic nerve within the optic canal (large arrows). There is en-plaque
growth along the walls of the sulcus chiasmaticus, giving a “rose
thorn” appearance (small arrows).

Clinical Data for Patients with Cannalicular Optic Nerve Meningloma

Patient
Age at Presentation

(years)
Time to Diagnosis

(months)
Surgical

Outcome Outcome

1 24 49 No surgery Blind
2 28 22 CR Vision preserved
3 28 32 PR Complete loss of vision in right eye
4 33 21 PR Light perception in left eye only
5 36 12 CR Vision preserved
6 38 14 CR Vision preserved

Note.—CR, complete resection; PR, partial resection.
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Discussion
The diagnosis of optic canal meningioma is a cru-

cial one, because the natural progress of the disease is
an inexorable visual deterioration and the results of
surgical decompression in the late stages are poor (2,
7–9). Surgical and modern conformal and stereotaxic
approaches at an early stage may allow total resection
and improve the chances for preservation of vision
(10–15). We have presented six cases in which the
diagnosis was missed for an initial period ranging
from 1 to just over 4 years from the onset of symp-
toms, resulting in severe unilateral or bilateral visual
loss in three of six cases.

These case reports contain several important les-
sons for the radiologists dealing with the imaging
investigation of visual symptoms. First, it should be
appreciated that this condition is rare (1, 3). The
Manchester Royal Infirmary is a large tertiary refer-
ral center dealing with a referral population of more
than seven million people. Despite this fact, we have
identified only 18 intracanalicular meningiomas over
a 6-year period, including the six presented here.

Second, in each of the cases seen here, a diagnosis of
optic neuritis was made and the patients were treated
with high-dose steroids with some resulting improve-
ment in visual symptoms. In light of the incidence of
true optic neuritis, it is clear that identification of pa-
tients with optic canal meningioma may be extremely
difficult (3, 6). The selection of patients for detailed MR
investigation must rely on the suspicions of the individ-
ual clinician; however, the presence of a progressive
visual loss despite treatment in the absence of confir-
matory indicators of demyelination should raise suspi-
cions (2, 5, 7, 16). It is interesting that all the patients
described here were referred for at least one additional
imaging procedure during their follow-up period, be-
cause of clinical suspicions based on the atypical clinical
course. Despite this fact, diagnosis of optic canal me-
ningioma was not made in any case.

Examination of the imaging strategies adopted in
these cases indicates that the principle reason the diag-
nosis was missed was the use of an inappropriate imag-
ing protocol. In particular, none of these investigations
included high-spatial-resolution MR of the orbit. In ad-
dition only nine of 11 follow-up MR images used con-
trast enhancement, only two (in one patient) used spe-
cific orbital images, and neither of them used fat
suppression. In contrast, diagnostic images employed
high-spatial-resolution pre- and postcontrast T1-
weighted images of the orbit in all cases. Five cases used
fat suppression following contrast medium administra-
tion; the other examination was performed before fat
suppression was available at our center. These findings
are in keeping with the observations of previous authors
(1, 2, 17, 18). Finally, all diagnostic images used multi-
planar imaging or multiplanar reconstructions from vol-
ume acquisitions. Although this did not affect the diag-
nostic process, it appears to improve appreciation of the
anatomy and extent of tumor.

The radiologic appearances of the cases presented
here reflect the known growth patterns of cannalicular
meningioma (1, 2, 19). In two of six cases, en-plaque
meningioma extended posteriorly from a cribriform
plate meningioma along the cribriform plate to the sul-
cus chiasmaticus, where it extended into the optic canal,
through the canal, and into the orbital apex. In the
remaining four cases, the tumor was limited to the canal
and the immediately adjacent walls of the sulcus chias-
maticus and orbital apex. The en-plaque growth of the
tumors could be clearly seen along the walls of the optic
nerve sheath (in two of six cases), along the sulcus
chiasmaticus (in three of six cases), or along the cribri-
form plate (in two of six cases). At the cranial end of the
optic canal, distinctive appearances were observed in
five cases, with a discrete tumor nodule in three and

FIG 2. Case 3.
A, T2-weighted coronal MR image, showing dilatation of the

left optic nerve sheath.
B, Heavily T2-weighted image with fat and water suppression

(SPIR/FLAIR), showing increased T2 signal intensity and atrophy
of the optic nerve.

C, Coronal images through the sulcus chiasmaticus, demon-
strating a small tumor nodule arising from the cranial end of the
left optic canal (arrow).

D, Coronal image from a contrast-enhanced T1-weighted vol-
ume-rendered MR image, acquired with fat suppression through
the optic nerve in the midorbit, showing en-plaque growth of
tumor within the left optic nerve sheath (arrow).

E, Axial oblique reconstruction from a contrast-enhanced T1-
weighted volume-rendered MR image, acquired with fat sup-
pression along the optic canals, showing the extent of the tumor.
Note the optic nerve emerging from the tumor anteriorly and the
en-plaque growth of tumor along the anterior optic nerve sheath.

F, Sagittal oblique reconstruction from a contrast-enhanced
T1-weighted volume-rendered MR image, acquired with fat sup-
pression along the course of the left optic canal, showing the
extent of the tumor. Note the tram track sign due to the central
nonenhancing optic nerve, the mural nodule (large white arrow)
arising behind the roof of the optic canal (black arrows), and the
en-plaque growth of the tumor along the anterior part of the
orbital optic nerve sheath (small white arrow).

AJNR: 24, June/July 2003 OPTIC NERVE MENINGIOMA 1169



en-plaque growth with a “rose thorn” appearance in two
(Figs 1D).

Routine imaging of patients with suspected optic neu-
ritis is performed in some centers; however, manage-
ment of these patients without imaging is far more
common practice, because isolated optic neuritis is ex-
tremely common. Furthermore, imaging examinations
are often considered unnecessary, because clinical
symptoms are usually typical and fixed dose steroid
therapy is a standard treatment. Imaging should cer-
tainly be performed in any case in which the clinical
presentation is atypical or where progressive visual loss
continues despite treatment, and MR is clearly superior
to CT in this situation. In many cases, imaging will
identify evidence of widespread demyelination, which
will support a presumptive diagnosis of multiple sclero-
sis. It is also essential, however, to adequately exclude
optic nerve compression. This requires coverage of the
entire optic nerve from the globe to the optic tracts and
must employ adequate spatial resolution to clearly de-
lineate the nerve from adjacent structures. Delineation
of the optic nerve will require fat suppression in the
orbit, and this should be combined with contrast en-
hancement to demonstrate blood vessels and any patho-
logic process. In many cases, the original diagnosis of
optic neuritis will be correct. Differentiation of optic
neuritis for optic nerve sheath and cannalicular menin-
giomas can be difficult. Optic neuritis in the acute in-
flammatory stage will result in expansion of the nerve
and of the nerve sheath complex associated with neural
enhancement. At this stage, the appearances of a lim-
ited segmental enlargement with enhancement may
cause confusion. Some of the features described here,
particularly evidence of extracanalicular-intracranial tu-
mor extension, distal en-plaque extension along the op-
tic nerve sheath, and absence of the tram-track sign on
enhanced images will indicate the presence of meningi-
oma rather than neuritis. The use of high-resolution
MR techniques—such as the spectral inversion recov-
ery/fluid-attenuated inversion recovery (FLAIR) se-
quence—that identify the high T2 signal intensity in
the neuritic nerve, free from confounding high signal
intensity due to fat and CSF, may also be helpful (20).
The neuritic nerve will be well seen on these images
(Fig 2B), and high signal intensity will persevere into
the atrophic phase of the neuritic process. It must be
appreciated that the demonstration of a high T2 sig-
nal intensity within the nerve with or without associ-
ated atrophy may arise from proximal nerve compres-
sion (case 3, Fig 2) or vascular insult. Identification of
a high-signal-intensity “neuritic” segment on T2-
weighted images is therefore not diagnostic of pri-
mary demyelination and must prompt review of the
examination to exclude proximal compressive lesions.

Conclusion

We have described six cases of optic canal menin-
gioma in which the diagnosis was missed for a period
in excess of 1 year from presentation. Clinical fea-
tures led to a misdiagnosis of optic neuritis in all

cases. Although atypical clinical progression led to
further imaging studies, they did not provide the di-
agnosis, because of inappropriate imaging protocols.
Diagnosis was eventually made on the basis of high-
spatial-resolution MR combined with contrast en-
hancement. Radiologists should have a high suspicion
for the diagnosis of optic canal meningioma in pa-
tients with unexplained visual loss, particularly when
visual loss is progressive. Investigation in these cases
should include high-spatial-resolution MR of the or-
bit before and after contrast enhancement, and fat
suppression should be used in combination with con-
trast enhancement whenever possible.
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