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Physiological tests can be used to determine the
extent of lesions within the optic pathways.™ Visual
evoked potentials produced by stimuli in different
parts of the visual fields or careful evaluation of the
visual fields will demonstrate functional defects pro-
duced by tumour. However, quite extensive gliomas
often cause only minimal compromise of conduction,
since these tests, like the imaging techniques, under-
estimate the extent of a glioma. This was exemplified
by the three patients with an active glioma where
tumour was found in the cut end of the optic nerve
and assiduous examination of the contralateral visual
field and VEP studies failed to demonstrate any
abnormality of chiasmal function, though one
developed a field defect after 24 months. Lewis et al*!
CT scanned 217 patients with neurofibromatosis and
found tumours of the anterior visual pathways in
15%. Two-thirds of these tumours were entirely
unsuspected. Similarly Spencer’ reported cases of
bilateral thickening of the optic nerves when clinically
only one eye was affected. Two of our patients had a
similar abnormality.

The difficulties in determining the natural history of
these lesions was only partly due to our inability
to assess their extent accurately. An even more
important factor was our decision about eight years
after the start of our study to excise the more
rapidly growing and presumably more aggressive
tumours.

During the early years of this study all patients
were managed as though the gliomas would behave
like a hamartoma. All 16 patients in the quiescent
group have behaved in this manner, and none has
developed evidence of invasion of the chiasm during
quite long period of follow-up. Two of the first five
patients with a more active course developed a
contralateral field defect. One of these patients died
during a pneumoencephalogram which was being
carried out to determine the size of the chiasm. These
events profoundly altered our attitude to the best way
of dealing with these tumours. Subsequently addi-
tional evidence was provided by one of the patients in
whom the optic nerve was excised, with microscopic
tumour at the proximal cut end. This patient then
developed a progressive field defect and enlargement
of the contralateral optic nerve. We believe that
these cases show that an optic nerve glioma does have
the potential to expand within or extend into the
chiasm in a similar manner to the case reported by
McDonnell and Miller*: an 11-year-old boy with an
optic nerve glioma initially confined to the orbit and
optic canal developed neuroradiological evidence of
intracranial extension to involve the hypothalamus
and third ventrical.

The results of surgical intervention have been

instructive. One patient of the 10 who had a cranio- -
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tomy had an enlarged chiasm, and the optic nerve
was not excised. Three of the remainder had tumour
at the proximal cut end of the nerve, making it
probable that the chiasm was infiltrated by tumour
even though it appeared normal to the surgeon.
MRI, which was not used in any of these patients,
may be capable of detecting small areas of involve-
ment better than a surgeon using an operating
microscope. None of our patients with normal MRI
studies have had histological evidence of tumour in
the chiasm, and two patients who had an enlarged
chiasm with normal fields and CT scans were
detected with MRI. It will be interesting to see to
what extent MRI will enable us to select only those
patients with an uninvolved chiasm.

There has been no evidence of tumour growth in
either the chiasm or the contralateral optic nerve in
any of the six patients where the glioma was totally
excised during a follow-up period ranging from 2-10
years. In the three patients who had tumour up to the
edge of excision, only one has shown an increase in
the size of the chiasm with the development of an
enlarged contralateral optic nerve associated with
disc oedema and an abnormal field and VEP. The
central vision has remained stable at 6/6 over seven
years. The other two patients have shown no evidence
of spread of their residual tumour over periods of six
and nine years. This is in direct contrast to the activity
and enlargement of the orbital portion of the tumour
prior to craniotomy. Others have noted that incom-
plete removal of juvenile optic nerve gliomas does
not necessarily lead to later clinical recurrence, ™
and it has been suggested that removal of the main
part of the tumour might remove the stimulus to its
peripheral growth.* It could be argued that even
patients with evidence of chiasmal involvement might
benefit from removal of the optic nerve glioma, but
we believe this approach is unjustifiable without
more definite evidence. Further detailed follow-up of
these patients will hopefully provide more evidence
about the natural history and effect of treatment on
this group of patients.

In reviewing our patients over the last 15 years we
have concluded that, while some gliomas are relativ-
ely inactive and may well have undergone the
deceleration in growth which Alvord er al’ have
suggested, others show a higher level of biological
activity, with enlargement and worsening of the
clinical picture. One cannot equate this growth of
tumour with spread along the optic pathway, but
there is sufficient evidence from our study and that of
others to indicate that these tumours do pose a
threat by direct extension of the astrocytoma into a
previously uninvolved chiasm. This threat should be
removed by total excision of the involved optic nerve
particularly where vision is poor. We do not believe
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Fig. 4 Flow-chart of reccommended management of optic nerve tumours in young patients.

that clinicians who have responsibility for these
patients should adopt a totally passive role.

The management of primary optic nerve tumours in
young patients without clinical, physiological, or
radiological evidence of chiasmal involvement

In another communication* we have drawn attention
to the aggressive nature of primary optic nerve
meningiomas in young patients. These tumours are
capable of invading the middle fossa quite quickly. It
is important, therefore, that all primary optic nerve
meningiomas which occur under the age of 30 should
be diagnosed early and a neurosurgical clearance of
the tumour carried out via a transfrontal cranio-
orbitotomy. In the present communication we have
shown that a significant proportion of optic nerve
gliomas behave in an active manner and can spread
from the nerve to the chiasm and affect the vision in
the other eye. Their excision appears to remove this
threat. In young patients it is therefore logical to
excise all primary optic nerve meningiomas and the
active group of optic nerve gliomas, preserving the

optic nerve in patients with an indolent or inactive -
glioma.

In most patients the correct identification of an
inactive glioma is not difficult and is based on the
typical clinical and radiological appearances.” How-
ever, a few patients have features which make the
differentiation of meningioma from glioma very
difficult even with MRI. It is always possible that the
tumour is a meningioma which can spread aggress-
ively (meningioma cases 1 and 2¥). This danger can be
reduced by excising all optic nerve tumours via a
transfrontal approach where vision is poor, a proce-
dure we think justifiable on the grounds that we have
seen almost as many patients under the age of 30 with
meningioma" as inactive glioma." The pathologist
can then decide on the nature of the tumour.

Patients with good vision (6/12 or better)

If MRI and CT scans show an appearance compatible
with primary optic nerve meningioma then the
patient should be referred for transfrontal neuro-
surgical exploration. A biopsy should be sent for
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frozen section, and if the diagnosis of meningioma is
confirmed then the optic nerve should be completely
excised together with the tumour. If it is glioma, the
optic nerve should be preserved.

The remainder are patients with either a typical
glioma or an optic nerve tumour of doubtful nature.
These should be observed to see if there is any change
in the size of the tumour, the vision, or the character-
istics of the MRI and CT scans which would suggest
meningioma or active glioma.

Patients with poor vision (6/18 or worse)
These patients should have a transfrontal exploration
of the chiasm. If despite the normal investigations the
chiasm is involved by glioma, further surgery is not
indicated. In all other patients the optic nerve should
be excised together with the tumour from just
anterior to the chiasm to the posterior surface of the
globe. If meningioma has spread into the middle
fossa, the neurosurgeon will carry out a microsurgical
removal of the tumour, if feasible, and possibly treat
the area with postoperative radiotherapy. In occas-
sional patients in whom the history suggests the
tumour has been present unchanging for a number of
years it may be reasonable to continue to observe the
patient.

The accompanying flow chart (Fig. 4) indicates the
salient points in our management of primary optic
nerve tumours in young patients.
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