






Primary optic nerve sheath meningioma

MRI was used in only a small number of cases
(Fig. 4), and its value in the assessment of optic nerve
meningioma is still under review.
No patients had symptoms or signs of intracranial

disease at presentation or within the course of follow-
up. However 13 had radiological evidence of intra-
cranial disease on CT. One further patient had
intracranial disease detected only on MRI. Three
patients without radiological evidence of intracranial
disease were found at craniotomy to have a small
amount of meningiomatous tissue emerging from the
proximal end of the optic canal. One of these had had
MRI in addition to CT.
There were 14 patients with radiological evidence

of intracranial involvement. In addition three were
found to have intracranial spread only at craniotomy,
CT scans having failed to detect it. We excluded these
three from the following statistical analysis, as we
have tended to recommend craniotomy only for the
younger patients, and this introduces a bias. Of the 14
with radiologically detected intracranial disease 10
were 40 years or less at the time of onset of their
symptoms. This does not represent a statistically
significant age related difference (X2 test with Yates's
correction gives p<0.25). If this trend were to
continue, between 2 and 3 times as many patients
would be required to attain statistical significance.
For patients aged 20 or less, three out of six
developed intracranial disease detected with CT
scan, and one other was found to have intracranial
spread at craniotomy. The incidence of intracranial
disease in all age groups is represented in Table 4.
Five were male and 12 female, but this difference is
not statistically significant. In addition there was no
difference in the types of investigation performed in
the different age groups, and the period of follow-up
was similar in each group.

Prior surgery did not have a significant effect on the
development of intracranial disease. Of the 17
patients with intracranial disease 10 had had no
previous surgery. Three had a small biopsy via an
orbitotomy 2, 7, and 8 years before; three had the
orbital optic nerve and sheath excised via a lateral
orbitotomy 7, 8, and 9 years before, and one patient
had the sheath stripped from the nerve 12 years
before detection of the intracranial disease.
No patient has died from meningioma in the period

of follow-up, which has ranged from three months to
15 years (mean 6-8 and median 6-0 years). There are
15 patients alive and well with either unoperated or
definite residual orbital disease, and their ages at
presentation ranged from 27 to 78, with most in the
older age group. The presence of good vision,
the patient's age, or poor general health and lack
of serious symptoms were the major reasons for
adopting a conservative approach in these patients.

The commonest histological type of tumour seen
was a meningothelial meningioma. There were
two examples each of the transitional (mixed),
fibroblastic, and angioblastic types. Two patients
were found at surgery to have cystic expansions of
the optic nerve sheath. One had an angioblastic
meningioma within the wall of the cyst, and the other
had a meningioma at the orbital apex, proximal to
the cystic expansion. Both these cases have been
reviewed in detail elsewhere.'
Three young patients with intracranial spread were

particularly interesting. We present their detailed
histories.

CASE 1
This boy presented in 1972 at the age of 10 having had
poor vision in the right eye from the age of 5. He had
a visual acuity of 6/24 and 5 mm of axial proptosis,
and the optic disc was atrophic. There was no family
history and no cutaneous manifestations of neuro-
fibromatosis. Ultrasonography, venography, and
angiography suggested an intraconal mass. Through
an anterior orbitotomy the optic nerve was exposed
and seen to be diffusely enlarged in its anterior half,
with an intact dura. No biopsy was taken, and
a diagnosis of optic nerve glioma was made. A
conservative approach was adopted and he was lost
to follow-up but returned at the age of 18 with vision
reduced to light perception. There were now
prominent shunt vessels on the disc. A CT scan
showed a heavily calcified optic nerve tumour. In
addition bilateral acoustic neuromas, without
clinical deafness, were found. The diagnosis was
changed to optic nerve meningioma as a manifestation
of the central form of neurofibromatosis. There were
no cutaneous stigmata. An orbital exenteration was
required to clear the orbit owing to its extensive
involvement. At craniotomy a small amount of
meningioma was found within the middle cranial
fossa and removed in continuity with the intracanalic-
ular optic nerve and sheath. He remains well without
evidence of recurrent meningioma.

CASE 2
This young woman was first seen at the age of 20
having first noticed poor vision in the right eye at 12
years. This was attributed to amblyopia, but within
four years the eye was blind. When seen by us there
was 3 mm of proptosis and an atrophic optic disc.
There was no evidence of neurofibromatosis. CT
scans showed a fusiform enlargement of the optic
nerve without intracranial involvement. The optic
nerve was exposed via a transconjunctival approach
and found to be diffusely enlarged and bluish in
colour. A small biopsy was obtained. Histopathology
was inconclusive without sufficient evidence for a
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diagnosis of either meningioma or glioma. However,
optic nerve glioma was thought to be the more likely
diagnosis, and the patient was observed. By the age
of 28 a repeat CT scan demonstrated calcification of
the tumour with intracranial extension. A craniotomy
was performed, and a small extension of meningioma
from the proximal end of the optic canal on to the
jugum sphenoidale was seen. The optic nerve, its
sheath, and meningioma were excised with preserva-
tion of the globe. There has been no evidence of
recurrence in over two years.

CASE 3

A 20-year-old man complained of 15 months' blurred
right vision. For one month he noticed that the right
eye went completely blind on sustained right lateral
gaze, but vision returned to normal within seconds of
looking directly ahead. Central acuity was 6/6, but
there was only a small intact central field and
defective colour vision. The disc was pale and slightly
swollen, and there was 2 mm of axial proptosis. A CT
scan showed a thickened optic nerve but no evidence
of intracranial spread. Angiography showed only
minor displacement of the ophthalmic artery. A
craniotomy was performed, and the diagnosis of
meningioma confirmed. Despite the negative radio-
logy, tumour was found wrapped around the optic
nerve for 2-3 mm within the middle fossa. An en bloc
excision from the chiasm to the globe was achieved.
There has been no evidence of recurrence over a

four-year follow-up.

Discussion

Meningioma has long been recognised as a disease
mainly of middle age," and our series is no exception.
It has also been noted that primary optic nerve sheath
meningiomas appear at an earlier age than secondary
orbital meningiomas or other intracranial menin-
giomas.7 In this series the mean age at presentation
for optic nerve meningioma was 43.2 compared with
51-1 in 61 patients seen at the orbital clinic with
sphenoid ridge meningiomas. Some or all of this age

difference is presumably due to relatively smaller
tumours in the orbit producing symptoms earlier than
a similarly sized intracranial meningioma, especially
in a region such as the sphenoid ridge.

This series also shows the usual female preponder-
ance (66%). The presence of significantly larger
numbers of males in the younger age groups has not
been recorded before, though the trend was noted in

our previous paper.4 A recent paper reported a 76%
incidence of progesterone receptors in a large series
of meningiomas.5 This may partly explain the age and
sex incidence of this tumour and the accelerated
growth observed in pregnancy.

The association of neurofibromatosis with optic
nerve meningioma is far less significant than for optic
nerve glioma. In this series no patient had the
peripheral form of the disease, and only one had the
central form. In that patient the diagnosis was
made after the discovery of the meningioma.
Similarly, Walsh6 described three cases in children
who presented with optic nerve meningiomas as the
first manifestation of central neurofibromatosis, and
Karp et al.7 reported on two comparable patients.

In most patients the clinical and radiological
diagnosis of meningioma is readily made. Patients
usually develop a central field loss with disc swelling
or atrophy, sometimes with opticociliary shunt
vessels; any proptosis is usually slight. The radio-
logical features are also typical, with thickening of
the optic nerve, which is often irregular in outline and
is sometimes associated with calcification within the
tumour surrounding the nerve.

In a minority it may be impossible to differentiate
optic nerve glioma from meningioma even with axial
and coronal MRI. Although carotid angiography
demonstrates a tumour blush in some meningiomas,
it has limited use in our experience and is not a useful
means of differentiating meningiomas from gliomas.
Jakobiec et all using CT were able to differentiate the
two tumours in 80% of patients. In recent years,
using MRI in addition to CT, we have achieved a rate
of differential diagnosis above 90%. The correct
recognition of these tumours is important in young
patients, in whom gliomas are relatively common,
and meningiomas, though rarer, behave in a more
aggressive and invasive manner and should be
removed as early as possible. Biopsy should prove
which lesion is present, but the differentiation of the
two can be difficult unless substantial amounts of
tissue are obtained. Often the presence of fairly good
vision prevents this from being done. A possible
solution to this dilemma is discussed in the adjoining
paper on optic nerve glioma.
The different behaviour of optic nerve menin-

giomas in the young compared to the middle aged
and elderly in our series is an important observation
in relation to their management. Walsh6 and others7 9

have previously observed that optic nerve menin-
giomas in the young can behave in an aggressive
manner, and our results support this view. Our
findings that four of six patients under 20 years of age
and nine of 20 patients in the next two decades
developed involvement of the middle cranial fossa is
particularly disturbing when compared with the
behaviour of the tumour in subsequent decades (four
of24 patients over 40 developed intracranial disease).
This difference is, we presume, due to a more active
level of biological activity of the meningothelial cells,
though we have no evidence of a different histopath-
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ological picture in the two groups. The difference is
not produced by longer observation of the younger
patients, for our older patients have been watched for
as long (range 1-15 years in both groups, median 8
years in the older group and 4-5 years in the
younger). Involvement of the optic canal and the
posterior surface of the sphenoid occurred in 17 of
our patients. Karp et al7 recorded eight of 25 patients
presenting under 20 years of age, three at least of
whom had intracranial extension. Spread to the
middle cranial fossa must have a grave effect on
prognosis, for it is almost impossible to eradicate
meningioma once the sphenoid is involved. Surgical
removal or radiotherapy may slow the spread of the
tumour, but it invariably recurs. Only lengthy periods
of observation of these patients will provide evidence
of the nature and rate of this spread and the effect of
attempts at treating these tumours.

This experience has altered our method of dealing
with these tumours. Previously surgery was directed
at either decompressing the optic nerve to preserve
vision, or excision by stripping the nerve of menin-
gioma, or removing the affected part of the optic
nerve together with the surrounding tumour. Incising
dura to release pressure on the nerve failed to slow
visual deterioration and spread the meningioma into
the orbital fat and extraocular muscles, so that
exenteration was then the only method of removing
the tumour from the orbit. We have not used this
technique since 1979.4 Stripping meningioma off the
nerve has always resulted in total loss of remaining
vision, though others have reported preservation of
vision in some patients."'" Frequently we have
excised the optic nerve together with the tumour.
Unfortunately three of 10 such patients have subse-
quently suffered sphenoidal involvement, two of
them being under 40 at presentation.
Our current management is influenced by the

behaviour of the tumour in patients of differing age.
Patients whose symptoms begin when they are over
40 years have a lesion which should progress slowly,
and there is only a small risk of spread to the middle
fossa. Many of these patients do not need treatment,
but if the tumour enlarges and produces disfiguring
proptosis then either radiotherapy or local excision
will improve cosmesis and reduce the chances of
recurrence within the orbit. Smith et al,'2 and more
recently Kennerdell et al,' have reported on the
efficacy of radiotherapy in slowing the progression of
optic nerve meningioma, and we have used their
technique on two patients with initially encouraging
results.

Patients under 40 years should, we believe, be
treated more vigorously. All, eventually, should
have the optic nerve excised. If the patient is younger
than 30 then the chances of intracranial spread are

considerable. We believe that the tumour should be
totally excised at an early stage by a transfrontal
craniotomy, so that the whole of the optic nerve from
the chiasm to the globe can be removed with its
sheath even when vision is relatively good. Between
the ages of 30 and 40 years the threat of extension to
the sphenoid is somewhat less; these patients can be
watched until vision is severely impaired before
neurosurgically excising the optic nerve and tumour.
In all patients, if there is any doubt on clinical or
neuroradiological grounds that the lesion is not a
meningioma, then histopathological proof must be
obtained, usually by frozen section, before embarking
on extensive excision. If the tumour has involved the
optic canal and the dorsum sphenoidale, surgical
debridement can be pursued and the patient subse-
quently treated with radiotherapy.
Our study supports the view that the characteristics

of primary optic nerve meningioma vary with the age
of the patient. In general the younger the patient the
more active the meningioma. Therapy should there-
fore recognise this variation in biological activity,
with infrequent intervention in the middle aged and
elderly and early excision in the young.
Our thanks are due to all the clinicians who referred these patients,
Mr Alan Crockard and Professor Lindsay Symon, neurosurgeons at
the National Hospitals, Queen Square and Maida Vale, Dr G A S
Lloyd and Dr Ivan Moseley, Radiology Department, the staff of the
Medical Illustration Department, and Mrs S J Cole who helped with
the typing of the manuscript
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