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and flat, though a year previously definite swelling
had been noted. There were numerous opticociliary
shunt vessels. A CT scan showed gross enlargement
of the optic nerve immediately behind the globe.
Subsequently the orbital portion of the optic nerve
containing a large grade 1 astrocytoma was excised
through a lateral orbitotomy approach. During a
4-year follow-up there has been no recurrence of
the tumour.

Discussion

The outstanding finding of the present investigation
is that our patients fell into 2 fairly distinct groups
with differing clinical course. Nine patients had an
indolent course with little change in the size and
extent of the tumour. In the remaining 8 patients
the tumours progressively enlarged.

The age distribution of the patients at presentation
was similar in the 2 groups, but the progressive
group had a shorter history and a relatively rapid
increase in proptosis during the period before and
soon after the initial consultation. Other evidence
of rapid tumour enlargement was found in the
ocular fundus. In 6 patients the optic disc was swol-
len when the patient was first seen. This was in
contrast to the more stable group of patients in
whom none had evidence of optic disc swelling,
though there was optic atrophy in all cases. Of
particular interest was patient 7, in whom there was
evidence of a quiescent glioma for 9 years before
the eye became proptosed. Five years later she had
developed a field defect in the contralateral eye and
the proptosis had increased considerably. This case
was exceptional, but it does illustrate that enlarge-
ment of a glioma of the optic nerve can occur in
patients who have been clinically quiescent for
some years.

There was a significant difference in the incidence
of neurofibromatosis in the 2 groups. The overall
incidence was rather higher (10/17, 63%) than in
previous reports,! 3-8 as low as 10%° and as high as
509%.% Only 3 of 8 patients in the progressive group
had neurofibromatosis compared with 7 out of 9
with quiescent tumours. This observation accords
with the views of Martin and Cushing® and Lloyd®
and Klug,'® who reported that patients with optic
nerve glioma in association with neurofibromatosis
had a more benign course than patients without this
association. The explanation for the wide divergence
in figures for the overall incidence of neurofibro-
matosis is uncertain, but 3 factors are likely to
contribute: (1) the relatively small number of
patients in most series; (2) the difficulty of recog-
nising the minimal clinical signs of neurofibroma-
tosis; and (3) the delay in the development of the
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stigmata of the disease in some children.

The recognition that there exist 2 groups of
patients with orbital optic nerve glioma has import-
ant implications for management. Many surgeons
have adopted a conservative policy following Hoyt
and Baghdassarians’s conclusion that gliomas of
the optic pathways are indolent and slow growing
and that for practical purposes they can be regarded
as harmartomas, most of them requiring no active
intervention. This view has been supported by a
number of authors subsequently.’'~* There is
however good neuropathological evidence that at
least some optic nerve gliomas are true tumours
with a potential for local invasion.!® This observa-
tion, together with our experience that nearly half
our patients showed clear evidence of progression,
has led us to the conclusion that the potential for
enlargement of optic nerve glioma in childhood is
not infrequently realised, and that radical surgery
should be considered for patients in which it is.

It is clear that if the chiasm is already involved
when the patient presents a radical cure is not
possible. In these circumstances surgery should be
confined to the treatment of complications such as
disfiguring proptosis or hydrocephalus, as Hoyt
and Baghdassarian suggest.! The first step in the
assessment of the patient must therefore be to try to
determine whether or not the tumour is confined
to the orbit. We have used 3 approaches to this
problem.

(1) Radiological examination of the optic canals.
There was evidence of enlargement in 15 out of 16
of our patients. In several of these patients, however,
surgical exploration showed that the glioma did not
extend into the enlarged canal. As others have
noted,'2 the widened canal could be associated with
dural thickening or arachnoid hyperplasia. The
size of the optic canal thus gives little indication of
the posterior extent of an optic nerve glioma.

(2) CT scanning. The advent of high resolution
CT scanning in both axial and coronal planes has
enabled tumours arising from the optic nerves to
be recognised much more readily than was possible
previously. Again, however, it is not possible to
distinguish between gliomatous tissue and meningeal
hyperplasia. Moreover, enlargement of the chiasm
by tumour may still be difficult to detect even with
the very high resolution scanners now available.
Pneumoencephalography is more reliable, but as
Anderson and Spencer!® have reported, and our
cases 4 and 5 confirm, the absence of macroscopic
enlargement of the chiasm does not exclude involve-
ment by tumour.

(3) Visual field examination. The most sensitive
methods for detecting involvement of the nerve
fibres from the other eye are perimetry and VEP
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examination. Halliday et al!? have shown that it
is possible to detect abnormalities in the pattern
VEP before a field defect is demonstrable clinically.
In 2 of our patients (patients 6 and 7) there was
electrophysiological evidence of a temporal field
defect 6 and 12 months before it could be demon-
strated by conventional perimetry. However, even
this sensitive technique failed to show chiasmal
involvement in 2 of the cases (4 and 5), in whom the
face of the optic nerve severed at its junction with
the chiasm showed histological evidence of tumour.
These observations indicate that abnormal tissue
may be present in the visual pathways without the
clinician being aware of its true extent.

Having demonstrated the presence of an optic
nerve tumour and obtained some idea of its extent,
the ophthalmologist must then decide whether it is
appropriate to biopsy the tumour in order to estab-
lish the diagnosis. Our initial policy was not to
biopsy-small, apparently indolent lesions. However,
when there was evidence of recent tumour enlarge-
ment and there was severe visual impairment, we
obtained tissue from the nerve in the region of
maximal swelling in an attempt to distinguish
between optic nerve meningioma, which has a
reputation in children for aggressive growth and
local invasion!® and therefore requires early radical
excision, and glioma. In the event, as others have
found,® it was difficult to interpret the biopsy find-
ings. In 4 of the 5 biopsies there was arachnoid
hyperplasia compatible with either glioma or
primary optic nerve meningioma. In the fifth
biopsy it was impossible to tell whether the tissue
came from the nerve itself or from an extension of
the tumour into the sheath. Because we have not
found biopsy helpful in planning management we
have abandoned it as a routine, and we restrict
surgical intervention to total excision of tumours
showing evidence of progressive enlargement or to
the symptomatic relief of complications.

Finally there is the question of surgical approach
to the expanding tumour. In our own material, as
in that of others, enlargement was produced by
meningeal hyperplasia and the production of
mucoid material containing tumour astrocytes as
well as by glial proliferation. Since it is impossible
clinically or radiologically to distinguish the con-
tribution of each to any particular tumour, we have
managed all patients in the same way. If there is
no evidence of chiasmal involvement, the patient
is referred to our neurosurgical colleague, who
explores the chiasm through a frontal approach. If
inspection confirms the absence of chiasmal swelling,
the affected optic nerve is sectioned at its junction
with the chiasm. The optic canal is unroofed and
the nerve excised to the posterior surface of the
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globe. A number of authors have stated that partial
removal of these lesions is all that is needed and that
the chances of enlargement of the residual tumour
are extremely low.!'® The importance of complete
excision of the nerve, however, is emphasised by
the course of case 1, in which a partial removal was
followed by rapid expansion of the orbital stump.

It is inevitable that in some patients tumour
will be present at the chiasm despite the absence of
swelling or of preoperative evidence of damage to
fibres from the other eye. This was the case in 2
patients (4 and 5) of our 4 patients in the progressive
group (cases 1, 2, 4, and 5), who are known to have
had no macroscopic evidence of enlargement of
the chiasm. The state of the chiasm in case 8 is not
known. Anderson and Spencer!® have suggested that
in such patients, as in those with preoperative
evidence of chiasmal enlargement, the abnormal
tissue may be present in the chiasm from the start,
rather than having extended there from a primary
orbital tumour. Our observations shed no light on
this suggestion. However, given that there is une-
quivocal clinical and radiological evidence of
tumour enlargement in some patients, it is reason-
able to suppose that the chiasm might become
secondarily involved by tumour tissue extending
along the nerve in the same way that tumours of
similar histological type, such as the cerebellar
astrocytomas of childhood, extend in white matter
elsewhere in the central nervous system.! Cases 1
and 2 of the 4 patients in whom there was no
macroscopic evidence of chiasmal involvement had
no tumour tissue at the cut surface of the intra-
cranial optic nerve. In these 2 patients total excision
of the tumour will have removed the possibility of
further involvement of the visual pathways from
the orbit. They are being closely followed up to
determine whether tumour subsequently develops
in the chiasm. If it does, the case for an attempt at
radical surgical cure will be greatly weakened.

The correct management of the child with optic
nerve glioma remains a difficult problem. Our
experience of the past 12 years has led us to move
from a conservative to a more radical position,
though as a result of our present review we think
it likely that only a minority of patients should
have surgery. We now believe that parents should
be told that their child has a tumour of the optic
nerve and that the appropriate method of treatment
will be determined by the progress of the condition.
In about half the patients there will be no deteriora-
tion, and management will be conservative. In the
remainder progressive deterioration will suggest
that the tumour is extending, and for these patients
we will advise radical surgery provided there is no
radiological, clinical, or VEP evidence of chiasmal
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involvement. When the chiasm is involved, we will
advise against surgery unless orbital or intracranial
complications develop, which should then be
managed on their merits.

We are grateful to Professor Lindsay Symon, who performed
the craniotomies on patients 1-6; to Dr Glyn Lloyd, who
performed the radiological examinations; to Dr Martin
Halliday, who performed the VEP studies; and to Professor
Alec Garner, Professor Leo Duchen, and Dr Robin Barnard,
who carried out the histological examinations of the tumours.

We appreciate also the help of Dr T. A. Feasby and Dr I.
McG. Donaldson, who carried out preliminary analyses of
the data, and Mrs S. J. Cole for her help with the manu-
script.
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